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EDITORIALS 


THE THORACIC INLET 
There is certainly no one cause for the variety of symptoms which have been from time 
to time attributed to pressure upon the brachial plexus at the root of the neck. Equally 


certainly, the results of operations designed to relieve such pressure have not led to the 


survival of much enthusiasm for exploration of the plexus in any but the more uncritical 


minds. Even when a nervous syndrome is associated with a true cervical rib, removal of the 
rib appears all too often to do no more than perhaps to arrest the syndrome, and patients 


with even the largest cervical ribs often show no demonstrable evidence of local pressure 


when their lowest trunks are exposed. The discovery of a frank neuroma, though not unknown 


is quite rare, in contrast with the known local effects of pressure upon nerves in other regions. 
The story of the treatment of such symptoms in patients who have no demonstrable 
cervical rib is a sorry record of uncritical, speculative theory despite much really careful 


observation. As a history of “ arm-chair "’ pathology, the exposition of the scalenus anterior 
syndrome, of costo-clavicular compression, of abnormal fibrous bands and of unexplained and 
unmeasured hypertrophy of scalene muscles must have few equals, apart from the history of 


surgical thought about corresponding syndromes in the lower limb. These theories, just like 
many discarded concepts of backache and sciatica, were based either upon equivocal eponymous 


physical signs or upon attractive speculations on too few operation findings. The physical 
signs were usually interpreted without reference to an adequate series of normal controls, 


and the operations without reference to the dissecting room. The recent demolition of most 
of the accepted clinical “ proofs '’ of compression in the neck (see Telford and Mottershead 
1947, 1948) has cleared away a good deal of ill-founded theory. 

It is therefore refreshing to see that a new paper, which is published in this issue of the 
Journal, is concerned as much with the collection of anatomical evidence as with speculation 
upon its meaning. Mr A. F. Williams has, at least, twenty-eight dissections as a basis for 
his views, but it is hardly surprising that his evidence can be used to state quite as good a 
case for resection of the first rib as has been stated for any other of the usual operations in 
the posterior triangle. His case is, of course, an unproven one. Without as careful a study 
of the results of first-rib resections in a series of patients, his theory remains yet another of 
these ideas and one fears, moreover, that the required proof may not be forthcoming. Those 
of us who resected the first rib in the days of misguided enthusiasm for ‘ costo-clavicular 
compression '’ have some grounds for believing that a series of such operations would be more 
likely to weaken Mr Williams’s views than to support them. 


* TeLrorp, E. D., and Mortersueap, S. (1947): The Costo-clavicular Syndrome. British Medical 
Journal, i, 325 

* TeLcrorp, E. D)., and MoTtersHEaD, S. (1948): Pressure at the Cervico-brachial Junction. Journal 
of Bone and Joint Surgery, 30-B, 249. 
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Mr Williams refers almost solely to the production of symptoms occurring in the 


distribution of the first thoracic dorsal nerve. Such symptoms are certainly common and 


ire often really disabling. Yet, how many of them are in fact produced in the root of the 
neck at all Much of the argument about pressure in this region upon anything other than 
blood vessels has been made quite obsolete by the reintroduction of the concept of lesions 
itfecting cervical and upper thoracic nerve roots more centrally, and by the discovery of 
pressure in the carpal tunnel, much more distally. Mr Williams's observations may perhaps 
benefit a few of our patients, especially if we treat them conservatively, but the large majority 
ind the more severe cases are likely to be relieved as a result of equally careful studies of 


pressure in the neighbourhood of intervertebral foramina and of anterior common ligaments. 


DD. Li. GRIFFITHS. 


RENAL RICKETS AND OSTEOMALACIA 
As bone is at once a tissue and a storehouse, it undergoes changes during many metabolic 
disturbances. but the bone changes are manifestations of general disease, and are scarcely 
disease entities in their own right. Rickets and osteomalacia represent a failure to deposit 
mineral salts in the protein matrix, a failure whose signature is osteoid tissue and whose 
auses are various. They include: nutritional defects, as in foetal and classical infantile 
rickets or in hunger-and puerperal osteomalacia; idiopathic steathorrhoea; and several kinds 
ft renal disease. An uncommon form of rickets and osteomalacia, striking otherwise seemingly 
healthy people and controlled by enormous doses of vitamin D, has been ascribed in the past 
to raised resistance to vitamin 1), sometimes congenital and sometimes acquired. 

Classical renal rickets—as in congenital cystic disease of the kidneys, congenital hydro- 
eter and chrome interstitial nephritis —is characterised by destruction of both glomeruli 
and tubules, but glomerular function, which includes phosphate excretion, suffers most. For 
this group of cases with total kidney damage but predominantly glomerular manifestations, 
Dr Dent page 266) suggests the name glomerular rickets (or,in adults, glomerularosteomalacia). 
his type, clinically classical, is histologically atypical in two respects, namely scantiness of 
osteoid tissue and presence of fibrosis. Osteoid tissue is scanty because osteoblastic activity 
s depressed, the fibrosis may be caused by the hyperparathyroidism provoked by uraemia 
with phosphorus retention. The paradox that the most familiar form of renal rickets displays 


least osteoid has given rise to such confusing and unnecessary names as renal pseudorickets 
ind renal osteitis tibrosa cystica. It is better to retain the name renal rickets, by all means 
qualitned by the adjective glomerular as Dr Dent suggests 

In the other main group of renal rickets the principal fault is in the tubules. These fail 
to reabsorb phosphates; so there is excessive phosphorus loss in distinction from the 
phosphorus retention of classical renal rickets. Consequently the parathyroids are unprovoked, 
ind fibrosis of bone does not occur. The glomeruli are not damaged enough to suppress 
osteoblastic activity, and so osteoid is freely formed. The typical histological picture of rickets 
or osteomalacia emerges. According to the particular functions lost by the tubules—or in 
other words the site and extent of their damage—various sub-groups can be distinguished. 
Of these, the first is the so-called Fanconi syndrome and its variants, in which the renal 
tubules fail to reabsorb phosphates, glucose and many of the amino-acids. The second 
sub-group comprises the Butler-Albright syndrome, in which failure of the tubules to form 
ammonia from amino-acids leads to excessive loss of bases {notably sodium and calcium), 
chronic acidosis, hypophosphatemia, and often renal calcinosis. The terminology of this 
sub-group is unsatisfactory: the generalisation tubular-insufficiency-without-glomerular- 
insuthciency might equally be applied to the first sub-group, and the term renal acidosis 
might equally be applied to all forms of renal rickets. Consequently these names should be 
discarded, and we are thrown back for the present upon the term Butler-Albright syndrome 
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even at the msk of confusion with the wholly distinct Albright syndrome (fibrous dysplasia 
of bone, with cutaneous pigmentation, and with sexual precocity originally described in 
girls only). 

Like many other metabolic diseases, diseases of the Fanconi sub-group are often hereditary ; 
those of the Butler-Albright sub-group are not. Nevertheless the predominant affection of 
the tubules, albeit different parts of them, is justification enough for linking the two sub-groups 
on grounds of function. 

Dr Dent rightly points out that, in a sense, all renal rickets and osteomalacia is 
Vitamin-D-resistant. But in the past this term has been restricted to cases of rickets or 
osteomalacia without evident renal or alimentary defect: diminished ability to use vitamin D 
was postulated. Dr Dent ascribes such cases to an unrecognised rena! defect, namely diminished 
reabsorption of phosphates (and sometimes of glucose) by the tubules—a question, not of 
inability to use vitamin D, but of inability to retain it. Thus he brings these cases into line 
with Fanconi’s syndrome, though with a less extensive tubule disturbance, and rejects the 
conception of vitamin D resistance as a cause of rickets distinct from renal rickets—or of 
osteomalacia distinct from renal osteomalacia. The story of Milkman’s syndrome is relevant. 
Milkman described a rarefying condition of bone characterised by pseudofractures, often 
symmetrical, without evident metabolic disturbance. Precise phosphorus estimations and 
bone biopsies in similar cases revealed previously unrecognised osteomalacia, and this was 
ascribed to vitamin D resistance. Dr Dent puts Milkman’s syndrome among the tubular 
renal osteomalacias. 

In recent vears the outlook for patients with these conditions has been improved by 
treatment. It is necessarily far from simple or even safe, and there is still much to learn; 
for instance, some hold that the virtue of the sodium salts in tubular rickets and osteomalacia 
hes not in alkalinity but in sodium content. Dr Dent rightly emphasises that biochemical 
control of treatment is essential. The biochemist has assumed an important position in 
orthopaedics—not only in fundamental research, but even in day-to-day diagnostic problems 


and control of treatment. 
H. Jackson Burrows. 


JOINT MEETING OF ORTHOPAEDIC ASSOCIATIONS 
OF THE ENGLISH-SPEAKING WORLD—THE BRITISH COMMONWEALTH 
AND THE UNITED STATES OF AMERICA—JULY 1952 
Arrangements for the joint meeting of the Orthopaedic Associations of America, Canada, 
Australia, New Zealand, South Africa and Great Britain to be held in the University of 
London during the first week in July are now almost complete. More than one thousand 
surgeons, guests and wives from the British Commonwealth and the United States have 
already registered. Invitations have also been extended to representatives of European and 
south American Orthopaedic Associations and Corresponding Editors of the Journal. It is 
hoped that Queen Elizabeth the Queen Mother will present jewels of office to the visiting 
presidents. Details of the meeting, academic and social, are recorded in this issue of the 


Journal; the orthopaedic clinics of Great Britain to which visiting surgeons are invited before 
and after the meeting were recorded in the last issue of the Journal; special tours have been 


arranged after the official meeting to academic and historic centres of Great Britain, the 
Colleges of Oxford and Cambridge, and the historic homes of Great Britain. All will be open 
to our guests—but so also will be our kitchens and firesides; we may even ask them to wash 
up after supper. This is the hospitality we hope to offer—the hospitality of close friends. 
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TECHNIQUE AND RESULTS WITH THE ACRYLIC 
FEMORAL HEAD PROSTHESIS * 


ROBERT AND JEAN JUDET, Parts, FRANCE 


The general idea which has led to our operation for arthroplasty of the hip is contained 
in the French word “ resection-reconstruction.”’ Resection of part of the femoral head is 
necessary. Sixteen vears ago we used to treat osteoarthritis of the hip by Whitman’s operation, 
and like other surgeons we observed the immediate relief of pain that followed removal of 
the head, where in our opinion the most important lesions of osteoarthritis of the hip are 
to be found. Reconstruction of the head is also necessary. The late results in patients 
operated upon by the Whitman technique without such reconstruction are almost always the 
same: there is inability to bear weight fully and, after a few months, pain and stiffness if the 
stump of the neck is large, or unsteadiness if it is short. 

Our experiments with the use of methyl-polymethacrylate showed that it was suitable 
for use as a prosthetic material. After some trials we designed a head of simple shape which 
has not been changed from the time of our fifteenth case. In the first hundred cases, however, 
we had fourteen instances of fracture of the acrylic stem. This has not occurred since we 
increased the strength of the stem by moulding the original block of acrylic resin round a 
bar of stainless steel. Insertion of a similar bar of metal at a later stage by boring the stem 
does not give such efficient reinforcement. 


TECHNIQUE 

The essential steps in the technique of operation have already been described (Judet and 
Judet 1950). Here we shall stress only a few particular points. 
Incision—-We use Hueter’s short anterior incision. Access to the hip joint is simple, quick 
and free from haemorrhage. It gives sufficient exposure without damaging the muscles, an 
important point with regard to the final result. With care the lateral cutaneous nerve of the 
thigh can be avoided. Other incisions such as those of Smith-Petersen, Ollier, Langenbeck, 
Gibson and others give a larger exposure but usually this is not required. 
The capsule-—In our first hundred cases we sutured the capsule with a cross-stitch at the end 
of the operation. In another hundred cases it was freely resected. The results were similar. 
Now we resect only a small medial area of the capsule over the head of the femur in order to 
minimise the risk of impairing the blood supply of the head and neck. 
The track for the stem—In our earliest cases we drove the reamer more vertically in order to 


have the head of the prosthesis seated in a position of coxa valga. This was a mistake and 


we now consider that coxa valga of the prosthesis often causes pain. The coxa vara position 
is no better. The correct position for the stem is along the true axis of the neck. This position 
can be obtained by keeping the reamer parallel with the anterior, posterior and inferior 
cortical surfaces of the neck. The square end of the stem should perforate the subtrochanteric 
cortex, but it should not protrude more than half a centimetre. 

The acetahulum—WWe have always considered that resection of part of the head removed most 
of the pain and that remodelling of the acetabulum was necessary only to obtain a close fit 
of the prosthesis. The numbers of our cases with and without acetabuloplasty are the same. 
There is no significant difference between the results. When acetabuloplasty has been done 
it has been for mechanical reasons; we therefore regard it as a mechanical requirement rather 


* Paper read at the Annual Meeting of the British Orthopaedic Association in Edinburgh, October 1951, 
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than as a form of treatment. It is alwavs necessary, however, to remove osteophytes from <i 
the acetabular mm, especially the superior ones ; 
Post-operative treatment — [mmediately after the operation a below-knee plaster is applied 


with a transverse piece of wood behind the heel to maintain some medial rotation of 


Fic. 2 
by el The radiograph of a patient with osteoarthritis of the hip before Operation at the Roya ay 
National Orthopaedic Hospital in October 1951.) Figure 2—Note the limited amount of head 
1, the axtal position of the stem and the perforation of the lateral cortex. The acetabulun 
was not remoulded 
pe 


Fic. 3 


To show the range of straight-leg raising three months 
atter operation 


the lower limb. The limb ts held slightly abducted. Eight days later movement of the hip 
is begun in the suspension apparatus. Twelve days after the operation the plaster 1s 
removed and the patient begins to walk. Weight-bearing without crutches but with a 
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TECHNIQUE 


stick and the help of a physiotherapist is encouraged. The patient is often fit to return 
to work two or three months after the operation. Gymnastics should be continued for a 
year or more after the operation because the result slowly improves for a long time. 
(This regime of after-treatment does not apply to cases of old congenital dislocation of 
the hip, which are discussed at the end of this paper.) 


CLINICAL MATERIAL 


This study is based upon four hundred patients operated upon between one and. tive 


vears ago either by my brother or by myself. About two hundred more recent cases have 


been excluded. 
Method of assessment of results—We use a numerical evaluation with “ points ” 
For the estimation of movement we measure the range in all 


tor 


pain, movement and gait. 
directions from the anatomical position, which is counted as 0 degrees. An example is given 
in Table I. When there is fixed deformity this is recorded with a negative number. The 
movement is divided into six grades, as shown in Table II. 


TABLE I 


RANGE 


SPECIMEN CASE SHOWING HOW THE OF MOVEMENT ts RECORDED 


Medial 
rotation 


Lateral 
Flexion Extension Abduction Adduction Total 
rotation 


0 125 


(Grade 4) 


20 60 


250 
Grade 


20 40 


PAIN, 


FABLE 
ACCORDING 
WALKING 


GRADING OF DISABILITY tO MOVEMENT AND CAPACITY FOR 


PAIN MOvEMENT WALKING 


I Severe—loss of sleep Fixed in bad position Impossible or almost 


Severe when walking 


H Short distances only 
unabie to work 


Fixed in good position 


Kestricted, e.¢., an hour 
with one stick 


Mederate 
able to do hght work 


70 


| Pain after effort 
relieved by rest 


140 


Long distances with a 
stick but short without 


Shght and intermittent 


200 
able to do full work 


No stick, but limping 


300 Normal 


The degree of pain and the ability to walk are also divided into six grades (Table II). 
A patient may therefore be graded by three numbers—for example: pain 3; movement 4: 
gait 3. These numbers 3 4 3 express accurately the state of the hip. The sum of the three 
numbers gives a total figure which can easily be compared with another figure obtained by 
examination some time after the operation. We use the terms “‘starting rate’’ (SR) for the 
(FR) for the number at the last examination. 
We regard the result 


‘ 


number before operation and “ final rate ’ 
The ‘ amelioration rate’’ (AR) is the difference between these two. 
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is bad when the ameloration rate is between 0 and 3 poor between 3 and 6, good between 
6 and © and excellent when it is above 9 The great advantages of this method of grading 
the condition of the joint are that self-complacency 1s almost eliminated and that different 


rgeons may compare their results 


COMPLICATIONS 


Mortality Seven patients died in the first month after operation, a mortality rate of 1+8 pet 
cent. The causes of death were the usual ones found in any series of elderly patients. 
Haematoma formation — In most cases this is associated with slight infection proved by 
the laboratory findings. A haematoma must be emptied by aspiration, several times if 
necessary, because it can be the starting pomt of a serious infection. 
Wound infection — bifteen patients (38 per cent) developed an infection. In seven we had 
to remove the prosthesis and put the stump of the neck in the acetabulum as in Whitman's 
peratior The result in each case was bad. In the other eight cases we obtained healing 
t with poor function 
Ihe prevention of infection remains a problem, but during the last vear we have 
fully treated four acute cases by the following method. The incision is opened freely 
down to the joint. All blood clot and pus are removed by lavage with saline solution or 
ether without dislocating the joint The wound is closed round two or three Carrel drains. 
During the next five days injections are given into the tubes with a solution of penicillin and 
reptomyein at the rate of one or two million units and one gramme per day. At the same 


time veneral treatment is given with antibiotics according to the laboratory findings. On 
the sth day the tubes are themselves replaced by needles which are removed a few 
Lat 


Persistent pain — Persistent pain may result trom the following causes: Poor selection of 


F Lack of care in the selection of patients who are to be operated upon can be a cause 

lure. We have never refused a patient because of severe changes in the hip itself, but 
ve have done so for general reasons, such as senility as distinct from great age, obesity with 
roulatory changes in the legs, certain general diseases and above all lack of sufficient 


etermination to co-operate. Every time we have neglected these general contra-indications 
e result has been either poor or bad. The only case for which we make an exception ts that 
ich the patient has pain at night sufficient to make life miserable, but we prepare such 
patients as long as necessary in order to improve their condition before operation. Apart 
rom the cases mentioned above the most important reason for bad results is faulty insertion 
the prosthesis 
i neriuet The head of the prosthesis may not fit well into the acetabulum. In our 
t cases we purposely made a socket too large for the head. This is a mistake because the 
rea of pressure on the acetabulum is then too small; the local pressure is therefore too high 
ind produces bone sclerosis of the roof of the acetabulum, leading to pain. On the contrary 
the head must fit the socket as exactly as possible. Sometimes audible creaking is a proof of 
ood fitting, and such creaking may persist for several months after the operation. 

Too lateral a position of the head in the acetabulum is also bad. This occurs when the 
root of the acetabulum is not quite horizontal, whether it has been remodelled or not. It may 
ise occur when some obstacle prevents the head from sinking into the socket. The results 
of lateral displacement of the area of contact are the same as those of lack of congruity; 
the pressure per unit area is too high and bone sclerosis with pain follows. 

\ faulty position of the stem in the neck can also produce pain, especially coxa valga. 
This can again be explained by an increase of focal pressure on the acetabulum secondary to 
medial displacement of the greater trochanter. The same mechanism explains the pain which 
may develop when the stump of the neck is too short. In our experience, however, the pain 


THE JOURNAL OF BONE AND JOINT SURGERY 


176 R. 
: 
| 
: 
| 
> 
‘ 
j 
: 
© 


TECHNIQUE AND RESULTS WITH THE ACRYLIC FEMORAL HEAD PROSTHESIS 177 


in such cases of coxa valga or short neck is less than that which results from lack of congruity 
or lateral displacement of the area of pressure. 

Occasionally the stem is too long and must be reduced in length till the end just projects 
from the subtrochanteric cortex. On the contrary, painful sclerosis of bone may be caused 
by pressure of the stem against the medullary surface of the cortex when the reamer has 
failed to perforate it. Finally, we must sav that in a few cases of osteoarthritis we do not 
know the reason why the results are poor. 

Thrombophlebitis— There were twenty-one obvious cases (7*3 per cent), but we must add 
to that number many slight cases cut short by heparin. We think that venous thrombosis 
is common and that it may occur to a minor extent in almost every case. 

Post-operative dislocation—We have seen thirteen cases, five of which were observed 
after operation for congenital dislocation and will be mentioned under that heading. Four 
cases occurred in osteoarthritis; two of these patients had been operated upon previously, 
and the femoral neck was very short. Dislocation in the remaining four cases followed 
operation for non-union of fractures of the neck of the femur. In all these cases the dislocation 
results from a technical mistake: either the neck has been cut too short, the socket is not 
deep enough, or insufficient care has been taken during the first days after operation. During 
the last two vears we have had no further dislocations. If the dislocation is recognised early 
it can be reduced by manipulation; otherwise it is better to wait a few weeks before 
reoperation in order to avoid the risk of infection from the skin, As a rule the end-results 
are satisfactory. 

Mechanical accidents —/racture of the stem of the prosthesis has not occurred again in five 
hundred operations since the stem of the prosthesis has been reinforced with a steel core. 
Undue wear of the surface of the head has occurred in three cases and we are seeking the 
cause of It. 
RESULTS 
Results in osteoarthritis —We refer to all chronic forms of arthritis of the hip, excluding 
infective polyarthritis. The results are shown in Table III. 


TABLE II 


219 CASES OF OSTEOARTHRITIS 


RESULTS IN 


Bad Poor Good Excellent | 


9 | 
17 per cent 19 per cent 47 per cent 17 per cent | 


The amelioration rate—This depends on the age of the patient, the best results being obtained 
in patients under forty years of age, but the carefully selected patient over seventy years 
may also obtain a very good result. The average starting rate of our patients was 6°8 and the 
final rate 13:1. This is a concise way of saving that before operation the typical patient 
had acute pain so that he could not work, very limited movement so that he could not 
put his shoe on, and walking restricted to one or two hundred yards; whereas after the 
operation the pain was slight or intermittent and permitted work, he could put his shoe on, 
and he could walk a good distance with, or even without, a stick. When we examined the 
figures more closely we were surprised to find that the final rate depended on the starting 
rate only to a small degree; thus the final rate was in most cases between 12 and 14, whereas 
the starting rate was commonly between 3 and 11. This means that we can do much more 
for a patient with a severely disabled hip than for one retaining good function. It means also 
that we should as a rule refuse operation to a patient whose starting rate is more than 10 or II 
because we cannot promise a sufficiently high amelioration rate. The exception comes when 
the pain is of Grade | or 2, because the relief of acute pain is practically certain. 
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Pain The results from the pomt of view of re hef of pain are shown in lable IV. The tinal 
rate for pain has been almost the same whatever the starting rate. To these remarks we must 


idd that mht pain when prese nt disappeared in 4&3 per cent of the cases 


FABLE IN 


Amehoration | 


rate 


+4 


ement The effect on movement of the hip follows the same lines and can be seen in 


PABLE \ 


MIOVEMENT OSTEOARTHRITIS 


| 
Amehoration 


Walkin The capacity for walking after operation is shown in Table VI. Here the tinal 
rate ce pends to a greater extent on the starting rate Ihe Table shows that the average 


PABLE VI 


Ok WALKING IN OSTEOARTHRITIS 


Starting Amehoration 
rate rate 
9.5 


patient receives a two-point amelioration from the operation. For instance, the patient who 
could walk only fifty vards can now walk two or three miles with one stick or several hundred 
vards without. We think that the reason for this finding lies in the power ot the hip muscles, 
upon which depends the patient's ability to walk long distances. The better the muscles 
before operation the better is the gait afterwards. The best proof of this is the steady 


improvement in walking which occurs in active patients during the years after the operation. 
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Results in fracture of the neck of the femur. Recent fractures -We insert the acrylic 

head only in special cases. Though our first cases are more than four years old we refrain 

from extending the method to all cases of fractures of the femoral neck. There are indications 

both for the standard methods of treatment and for resection-reconstruction. The difficulty 

is to determine the limitations of our method. For very old people replacement by an acrylic 

head is sometimes good and safe treatment. In patients aged between fifty and seventy we 

insert a prosthesis only when we have good reason to fear non-union-—for example, when 

the head is porotic or the fracture is sub-capital. The results have been good. Three patients 
more than eighty years of age have had a quick and satisfactory result. But the death rate 
must increase if the method is used too widely and especially in the hands of general surgeons 
not accustomed to hip surgery. 

Non-union of the neck—We have operated on forty-seven patients, ten of whom were completely 

crippled and unable to walk, and the others able to do so only with two sticks or with crutches. 

Phe average final rate has been 135. Some special points must be mentioned. The shortness 
of the stump of the neck compelled us sometimes to put the prosthesis in considerable coxa 
valga. In two patients we inserted it vertically, so performing “* humeralisation "' of the 
femur. In nine cases we had to resect the top of the greater trochanter level with the upper 

surface of the head. In such cases post-operative dislocation may occur. If the reduction 
seems unstable it may be necessary to apply a plaster spica for two or three weeks. 
Osteoporosis of the neck is often severe, but it disappears quickly after operation with the 
return of active movement. 

Results in post-traumatic arthritis —In seven patients the average amelioration rate 
was 7; that is to say good. 

Results in old septic arthritis — Out of eleven cases, five were pathological dislocations. 
For bony ankylosis the operation is the same as for chronic arthritis but the hollowing out 
of the socket is often more difficult. Results have been good. 

Results in congenital dislocation of the hip —Under this heading we have 108 adult 
patients. Subluxation (thirty-one cases)-—These cases are like those of osteoarthritis and 
nothing more need be said about them except that deepening of the acetabulum is essential. 
Dislocations (seventy-seven cases)—These cases must be divided into anterior and posterior 
dislocations. In anterior dislocations (forty-three cases) the femoral head is found below the 
anterior superior iliac spine next to the ilium; the new socket is shallow and inadequate; 
the head and the neck are well developed. A moderate lowering of the socket by an inch or 
a little more is generally possible. The thickness of iliac bone permits good depth for the 
new socket. The results are good. The average final rate is 135 and the amelioration 
rate 60. The limp is usually diminished but the chief benefit for the patient is the relief of 
pain, which is in fact the chief indication for the operation. Because walking is often fairly 
good before operation it is not capable of showing great improvement. In posterior dislocations 
(thirty-four cases) the head is high and posterior in the buttock and lacks any fulcrum against 
the ilium. In our earliest cases we attempted to make the new joint as near as possible to 
the normal situation, but by doing so we produced undue tension in blood vessels, nerves 
and muscles. We have had no vascular accidents but have had two cases of paralysis of the 
femoral nerve and one of the sciatic. The two former recovered completely but the latter 
only partly. As for the excessive muscular tension, this leads only to fibrosis with stiffness 
of the new joint. Now we are less ambitious and try to hollow out the new socket as far 
forwards as possible under the anterior iliac spine in order to correct the lumbar lordosis; 
this arthroplasty in fact is more satisfactory than the old transposition of Lance or of Camera. 
The chief difficulty is the iliac bone, which is often not thick ‘enough to obtain a sufficient 
depth of socket. We perforate the ilium freely and before reducing the acrylic head pack 
in all the fragments of bone produced in the deepening process. During the next few weeks 
the acrvlic head moulds these fragments over itself, so making a new acetabulum with 
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intrapelvic protrusion. Instead of this we have sometimes screwed a piece of illac bone 
above the head in order to form a shelf. In almost all cases subcutaneous tenotomy of the 
sdduectors is necessary 

The post-operative treatment differs from the usual routine. A plaster spica is applied 
for three or four weeks. After its removal active and passive movements are begun, but 
weight-bearing is deferred until some time between the sixth and eighth weeks. 
Indications for operation in old congenital dislocation—This is a difficult problem. In unilateral 
cases resection-reconstruction is good, but of course it does not correct all the shortening 
of the limb. In bilateral cases we must remember that many patients have little pain, 
that bad radiographic appearances are compatible with quite good function and that 
limping t 


y itself is not an indication for operation We reserve operation for those patients 
who can walk only a very short distance with much pain or fatigue, for those who have a 
painful lumbar lordosis, and for the asymmetrical cases with an anterior dislocation on one 
side and a posterior dislocation on the other 
TABLE VII 


DISLOCATION 


lislocations 


forty-three cases thuirt four cases 
ent 


35-7 per cent 


45-7 per cent 


The results have been dithcult to assess (Table VII). Movement is often improved 

and stability even more so. A few months after operation the patient can usually walk 
: farther and more steadily than before, but we must never promise a stylish young woman 
: the disappearance of her limping, because she would be disappointed. This operation does 
not belong to aesthetic surgerv and cannot give such results. 


CONCLUSIONS 


\t the end of this short study we have to sum up our views about the use of the acrylic 
prosthesis for arthroplasty of the hip. Some fatalities and a proportion of bad or poor 
results make this operation one to be undertaken only by surgeons well trained in the 
surgery of the hip and only on patients who really need it. However, the tolerance of the 
tissues to acrylic resin and the fixation of the stem in the neck of the femur promise to be 
lasting. We know that a much longer time is necessary to confirm these general statements, 
which proceed from an experience of only five vears and the study of six hundred cases. 
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ANTEVERSION OF THE NECK OF THE FEMUR 
A Method of Measurement 
D. M. Dunn, Black NoTtLey, Essex, ENGLAND 


In congenital dislocation of the hip it is always desirable to be able to determine how 
much the neck of the femur is anteverted; it is important because some of the poor results 
after successful reduction of the dislocation in infancy are due to excessive anteversion 
leading to redislocation. This might be avoided by a timely rotation osteotomy. Radiographic 
examination by antero-posterior views with the femur in full medial rotation, neutral position 


Fic. 1 
Figure 1——-Photograph showing the construction of the 
model used in the experimental radiographs. The angle 
of anteversion can be altered by twisting the head and 
neck of the femur on the shaft. The wire seen entering 
the femoral head indicates the axis of the neck. 
Figure 2—-Showing how the experimental radiographs were 
made. The X-ray tube is centred over the upper end of 
the femur, which is held in any desired position by a clamp. 
The metal pointer seen on the protractor indicates the true 
angle of anteversion. The apparent angle of anteversion is 
shown by the shadow of the wire within the femoral neck. 
The angle between this and the shadow of the metal pointer 
indicates the degree of error. 


Fic. 
and full lateral rotation, and by lateral views of the femoral neck, give a very poor idea of 
the angle of anteversion ; in fact clinical examination of the hip is sometimes more accurate. 
It has been said that the only certain way of determining the angle of anteversion is by 
operative exposure of the hip. 

On studying a femur stripped of its muscles it is soon clear that the angle of anteversion 
can be judged accurately by directing the eye along the shaft, for other factors, such as length 
of neck and the neck-shaft angle (coxa vara or valga) which complicate the estimate in 
antero-posterior and lateral radiographs, are eliminated. The more the eye deviates from the 
line of the shaft the less accurate the estimate becomes. Unfortunately, in the living patient 
it is not possible to take radiographs with the ray exactly along the shaft because of overlap 
of the condyles and soft tissues. Nevertheless, it is possible to take views with the femur 
only slightly out of line if the thigh is flexed through a right angle, and experiments have 
been undertaken to determine how accurate these radiographic estimations can be. 
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EXPERIMENTAL RADIOGRAPHS 


made from the right femur of a three-year-old child. The shaft was divided 


\ model was 


ransversely at the base of the neck and a wooden rod was drilled down the long axis of the 


itton which the he aid and neck « ould be rotated as ale vraduated in degrees being attac hed 


to the shaft to measure the anteversion (Fig. 1 \ short wire was driven down the centre of 


the femoral neck to indicate the axis of the neck in radiographs of the model. Radiographs 


vere made with the neck in various positions of anteversion and the tindings were correlated 


vith the true measurements made on the mode! 


Experimental technique — Lead markers were placed on the film cassette to give horizontal 
nd vertical base lines, and a pointer (seen in Figure 2 and, as the thin line on the films, 


hivgures 3 to 6) was adjusted to indicate on the tlm the amount of anteversion actually 
t in the neck in each case The guide wire in the femoral neck shows as the shorter, 

der line (Figs. 3 to 6 The angle between the shadows of the pointer and of the wire in 
the femoral neck indicates the inaccuracy in the stated positions of the femur. This angle 


OVER HEAD 2) MEDIAL TO HEAD 4 MEDIAL TO HEAD 


310 


ANTEVERSION 


ANTEVERSION 


Fic. 3 


Experimental results. Effect of variations in centring, 


» the only significant thing in the interpretation of these experimental radiographs. Lateral 
displacement of the lines only indicates that the marker was placed too far to the left or 
nvht on the cassette There is an apprec iable experimental error because of the difti ulty 


in deciding what is the long axis of the curved femoral shaft. In all cases the central ra\ 
was vertical and the film horizontal beneath the femur; the head of the femur was towards 


the lm, and the condyles towards the tube (Fig. 2 


Effects of varying specific factors. Centring With the femur vertical, exposures were 
made with the tube centred: 1) over the head; 2) two inches medial to the head; and 3) four 
inches medial to the head. In each case films were made first with 30 degrees and then with 
60 degrees anteversion (Fig. 3). Centring two inches medial to the head makes little difference 
to the film: this indicates that it is reasonable clinically to centre over the midline and to 


examine both hips together 
fiduction With the tube centred two inches medial to the head views were taken with the 
femur upright, abducted 10 degrees and abducted 20 degrees —in each case with increasing 
degrees of anteversion (Fig. 4). It will be seen that with no abduction the method is accurate 
ind that even with 20 degrees abduction a fair estimate can be made. With the femur abducted 
30 degrees or 45 degrees the error is gross, especially when the angle of anteversion is great. 
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ANTEVERSION OF THE NECK OF THE FEMUR 


0 ABDUCTION 10° ABDUCTION 20 ABDUCTION 


ANTEVERSION 


15 
ANTEVERSION 


30 
ANTEVERSION 


45 
ANTEVERSION 


60° 
ANTEVERSION 


ANTEVERSION 


90° 


ANTEVERSION 


Fic. 4 
Experimental results. Effect of minor variations in abduction, 
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30” ABDUCTION 45° ABDUCTION 


ANTEVERSION 


45 
ANTEVERSION 


90 
ANTEVERSION 


Fic. 5 


Experimental results. Effect of wide abduction. 


ABDUCTION 0 
FLEXION 1S ABOVE RIGHT ANGLE FLEXION 1S° BELOW RIGHT ANGLE 


15 
ANTEVERSION 


45 
ANTEVERSION 


78 
ANTEVERSION 


Fic. 6 
Experimental results. Effect of variations in flexion. 
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ANTEVERSION OF THE NECK OF THE FEMUR 


Fic. 7 Fic. 8 
Clinical method. Photographs showing position of tube, cassette and hips. It is important that the 
tibiae and the edge of the cassette be held parallel with the midline of the body. 


Fic. 10 
Clinical radiographs. Figure 9——-Congenital dislocation, with 80 degrees anteversion, left 
hip. (The crescentic dark shadow represents opaque fluid injected into the joint.) 
Figure 10—After rotation osteotomy, left femur; note overcorrection, (Because of the 
depth of the superimposed soft tissues contrast in the clinical radiographs is inevitably poor.) 
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Thus with 0) degrees anteversion the film indicates anteversion of only 35 degrees (Fig 
These views are equivalent to lateral views of the femoral neck 

Flexion — If the femur is flexed more than a right angle the apparent anteversion is diminished 
if it us flexed less than a night angle the apparent anteversion is increased (Fig. 6). 
Conclusions —Centring medially to the head of the femur and abducting the shaft mak« 
the amount of anteversion appear less than it actually is, an effect which is more marked th: 
greater the actual degree of anteversion. Too much flexion has a similar effect, especially in 
the smaller ranges of anteversion. Too little flexion is the only error in positioning which 


would give an apparent increase in anteversion, again mainly in the smaller ranges. 


CLINICAL METHOD 
Radiographic technique — The following method is based on the experimental findings, and 
can be expected to be reasonably accurate. The child lies supine with the hips and knees 
flexed 90 degrees, the legs being held by an assistant. The film cassette is placed beneath 
the pelvis, the tube centred over the upper border of the symphysis pubis and each leg abducted 
15 degrees from the midline, as measured with a protractor. It is important to make sure that 


FABLE I 


CONVERSION TABLE 


\ngle measured Addition 


True angle 


n radiograph needed 


| degrees 


the film cassette, the pelvis and the tibiae are parallel to the long axis of the body before the 
exposure is made (Figs. 7 and 8). If the tibia is not parallel to the side of the cassette the 
femur, and with it the femoral neck, is rotated, and there will be no base line from which to 
measure the anteversion on the radiographs. It is easier to be sure the cassette is in line with 
the tibiae than to get the pelvis exactly placed. 

Interpretation of the radiographs — On the dried film the midline of the femoral neck is 
marked and the angle this makes with the lower edge of the film is measured. This is the 
uncorrected angle of anteversion of the neck of the femur. The angle the neck shadow makes 
with the shaft shadow is of no significance. With the method described the apparent angle of 
inteverston as measured on the radiograph will be slightly less than the true angle: as the 
true angle increases the error increases. The additions shown in Table I should, therefor 

be made to the angle as measured on the radiograph to obtain the true angle. 


I wish to thank Mr Ruddick for the clinical photographs and Miss Alice Huber for unfailing patience in 


making the experimental radiographs 
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COMPRESSION ARTHRODESIS OF THE KNEE 
A Clinical and Histological Study” 
JoHN CHARNLEY and S. L. BAKER,t MANCHESTER, ENGLAND 


Compression arthrodesis of the knee was first described by Key (1932) and interest in 
the method was revived by Charnley (1948) whose clinical experiences led him to believe 
that osseous union could be present four weeks after operation. This has been doubted and 
it is generally believed that the best that can be expected at this stage is an extremely close 
fibrous union which later becomes converted into bone. The early rigidity of this arthrodesis 
can be explained mechanically because the closely applied flat surfaces of the arthrodesis, even 
in fibrous ankylosis, do not lend themselves to the formation of an axis on which to hinge. 

The purposes of this paper are: 1) to report further clinical experiences with the method ; 
2) to give histological and radiological proof that osseous union can frequently be present as 
early as four weeks after operation; and 3) to consider whether the factor of compression 
might play a direct part in the early union, or whether it merely acts through the mechanical 
side effects of intimate apposition and fixation. 


CLINICAL OBSERVATIONS 

In the last three years arthrodesis by the compression technique has been performed on 
sixty-seven knees in sixty-three patients; four cases were bilateral. All these cases have been 
followed to their end-results by clinical and radiological tests. In this technique compression 
was applied for approximately four weeks after operation and then walking was allowed in a 
plaster cylinder. Osseous union was achieved in sixty-six of the sixty-seven cases (985 
per cent). 

Before starting this clinical review eight of the sixty-six knees had been considered 
unsuccessful examples of this technique because they were not clinically united eight weeks 
after the operation and because they had to retain an ambulatory splint beyond that time. 
On completing the review it came as a surprise to find that these eight knees, which had been 
considered to be cases of permanent fibrous ankylosis, had all achieved osseous union in 
times varying from twelve to fifty-two weeks (average time 26°5 weeks). 

Forty nine of the sixty-six knees (74 per cent) were clinically solid when the compression 
was removed four weeks after operation. One knee was clinically solid at twelve days 
(Charnley 1948). 

Seventeen cases (26 per cent) showed slight mobility when the compression clamps were 
removed four weeks after the operation. This movement varied from a detectable range not 
exceeding 2 to 3 degrees (except in one case) to a range so small as to be immeasurable, yet 
imparting to the examiner the characteristic sensation which distinguishes between osseous 
and fibrous union. Nine of these seventeen cases were clinically united after a further four 
weeks in a plaster cylinder (that is, eight weeks after operation) whereas the remaining eight 
cases took an average time of 26°5 weeks to achieve osseous union. 

Including the eight cases which did not conform to the routine schedule of four weeks’ 
compression and four weeks in a walking plaster (which was adhered to in 88 per cent of the 
cases) the average time for the whole series was 4°16 weeks of compression and a further 
7-4 weeks of walking in plaster. 


« Read in an abridged form at the Spring meeting of the British Orthopaedic Asscoiation at Cardiff, 1950. 
+ Professor of Osteo-Pathology, Department of Rheumatism Research, Manchester University. 
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PABLE I 


ANALYSIS OF SIXTY-SEVEN CASES OF COMPRESSION ARTHRODESES OF THE KNEE 


Four Cases BILATERAL) 


(as 


Duration of 


compression 


weeks 


Dense Bone 


4 
4 
4 
4 
4 
4 


Porotic Bone 


Right) 
Left 
Right) 
Left) 


* Osseous union was secured as a final result 


+ Case illustrated in Figures 1 and 2 


State of umon* 
when compression 
removed 


osteoarthritis) 


Solid 
Solid 
Solid 
Solid 

Shght movement 

Sohd 

Solid 

solid 

Solid 

Sold 

Solid 

Solid 

Solid 

Solid 

Shght movement 
Solid 
Solid 

Shght movement 


Solid 


rheumatoid and allied diseases excluding ‘uberculosis) 


Slight movement 

Sohd 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 
Shght movement 
Slight movement 
Shght movement 
Solid 
Solid 
Solid 
Solid 


Solid 


t Case reported previously (Charnley 1948). 
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BONE AND JOINT SURGERY 


[SS 
| — BS 
| 
2 Kight 
| 42 
| ‘ Left 
4 51 
* 6 7 
% | 
7 57 
34 a 
TT 55 
| 
| “4 
13 Right 
54 
| 
| 16 20 
56 4 4 
21 50 4 4 
if 22 53 4 8 
57 6 2 
25 4 4 
| 4 4 
63 
27 4 4 
28 45 4 4 
a 42 4 4 a 
0 60 6 24 4 
+1 51 4 4 i 
2 a4 4 4 4 
48 4 4 
44 51 4 4 
38 12 (days) 8 


COMPRESSION ARTHRODESIS OF THE KNEE 


TABLE I—continued 
ANALYSIS OF SIXTY-SEVEN CASES OF COMPRESSION ARTHRODESES OF THE KNEE 


(Four Cases BILATERAL) 


Duration of State of union* Duration of 
compression when compression walking in plaster 
(weeks) removed (weeks) 


Case 
number 


CHRONIC OR QUIESCENT TUBERCULOSIS 


Solid 

Solid 
Shght movement 

Solid 
Slight movement 
Shght movement 

Solid 

Solid 

Solid 

Sohid 
Slight movement 

Solid 
Slight movement 

Solid 

Solid 

Mobile 


DHE EHH HET 
ETOH ts 


~ 
= 


DENSE Bone WitHour Disease (recent trauma; osseous union in flexion 
after old suppurative arthritis) 


Solid 

Solid 

Solid 

Solid 
Slight movement 
Slight movement 
Slight movement 

Solid 

Solid 


eee 
t 


ActTIVE TUBERCULOSIS 


Slight movement 
Solid 
Solid 
Solid 


NEUROPATHIC JOINTS (proven tabes dorsalis) 


66t 47 Mobile 
67 39 Solid 


* Osseous union was secured as a final result in all cases except Case 66. 

+ Case reoperated upon by compression technique six weeks after first attempt had failed. 

+ The only cases in the series which failed to achieve osseous fusion even after prolonged 
walking in a plaster cylinder. 
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In one case of a quiescent tuberculous knee, a satisfactory fusion was secured only at the 
second attempt. When the pins were removed four weeks after the first operation the joint 
surfaces came apart by half a centimetre. No other case in the series exhibited such mobility 
and no explanation could be offered. Two weeks later the joint was reopened, the bone 
surfaces scraped and compression reapplied by inserting new pins. Compression was then 
retained for six weeks and after this time a close fibrous union resulted which became osseous 
after approximately twenty-four more weeks in a caliper splint. 

Phe case which failed deserves special mention. It was a proved Charcot joint in tabes 
dorsalis, but it is doubtful whether the neuropathic element is entirely the cause of failure 
when it is considered: 1) that another proved neuropathic joint (in a case of congenital tabes 
dorsalis) united in the usual time (that is, it was clinically solid after four weeks and all plaster 
was discarded after eight weeks); and 2) that the Charcot joint which failed to fuse was 
complicated bya technical accident: the compression was lost after twodays by the spontaneous 
fracture of one of the pins, and the knee had to be remanipulated, another pin being introduced 
seven days after the first operation. 

lable I shows the number of cases and details of progress grouped according to the 

diseases for which operation was required. For this purpose it has been thought interesting 
to group the conditions into: 1) those in which the bone appeared of normal or of increased 
density (such as osteoarthritis); 2) those in which the bone appeared noticeably porotic and 
therefore unlikely to retain much rigidity under compression (rheumatoid arthritis and similar 
osteoporotic conditions, excluding tuberculosis); 3) quiescent cases of proved tuberculosis 
quiescent cases were regarded as those operated upon between six and twelve months from 
the time of admission to hospital and in which no pus was seen at operation); 4) acute 
tuberculosis (knees operated on under six months from admission to hospital or in which 
pus was discovered at operation); 5) recent traumatic cases; in these the bone was of normal 
density and it was known that there was no disease likely to inhibit osteogenesis, and 6) 
neuropathic joints. 
Compression versus fixation —In arthrodesis of the knee where compression is used to 
approximate two plane surfaces of cancellous bone, three different factors may be 
simultaneously combined. 1) The compression produces some degree of fixation; 2) the 
compression prevents a gap developing between the bone ends; and 3) the compression might 
exert some direct influence on osseous union. 

Climeal observations with this method seem to show that osseous union can occur in 
the absence of complete fixation provided that the range of angulatory movement is a matter 
of only a few degrees. It has been frequently observed that even when the compression 
produces only a moderate degree of rigidity the knee will often be solid in four weeks. This 
suggests that the essential mechanical feature is not absolute fixation but the absence of a 

shearing '’ movement. Similarly the perfection of apposition of the flat surfaces over their 
whole area did not seem to be an essential requirement for early union (though it is obviously 
desirable whenever possible). This opinion is based on the observation that clinical union 
of the knee could often be present four weeks after operation even when the arthrodesis line 
had gaped open at the front or back of the arthrodesis (Figs. | and 2). This gaping of the 
arthrodesis line was present in the original case which directed attention to this phenomenon 
of early clinical union, which in this case appeared to be present on the twelfth post-operative 
day (Charnley 1948). It is obvious that when the arthrodesis gapes at front or back the 
stability of the system against slight flexion and extension movements must be impaired. 

1 test case A unique opportunity to test this view presented itself. A transport driver 
aged forty-two had an old rachitic deformity of 45 degrees of genu valgum in one knee and a 
similar degree of genu varum in the other, causing pain by the onset of osteoarthritis. The 
patient's gait and appearance were grotesque and distressed him; he welcomed the idea of 
having both knees arthrodesed, even when all the possible disabilities were explained to him. 
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This case seemed eminently suitable for making an observation because it offered a control 
in the opposite knee, and because the substance of the bone could be regarded as normal, 
since it was not affected by any pathological osteoporosis or any condition which might 
hinder normal osteogenesis. 


Fic. 1 Fic. 2 
Showing a case which was clinically solid four weeks after operation yet in which the arthrodesis 
had gaped open anteriorly (Fig. 1). This case proceeded to final osseous union as indicated in the 
second film taken twenty months later (Fig. 2). 


Both knee joints were arthrodesed at the same 
operation. In the ‘ control "’ knee, before approximation 
of the flat bone surfaces of the tibia and the femur under 


the compression force, a V-shaped groove was sawn e 
transversely across the lower surface of the femur so that 1 
the cancellous surface of the tibia would touch the femur 

only anteriorly and posteriorly, while the intervening 

part occupied by the groove would not be in contact with 

the cut surface of the femur (Fig. 3). This procedure 

reduced the area of bone contact without impairing the + | 


stability of the arthrodesis, because the compression 
acted on the same wide base as before the removal of the 
V-shaped piece of bone. In the other knee the flat cut 
surface of the lower end of the femur was shaped into 
a ‘‘V”’ in a sense opposite from the “control’’ knee; the 
centre of the cut surface of the femur was made to stand ar 
about 3 millimetres lower than its anterior and posterior 


Fic. 3 Fic. 4 
The test case described in the text 
margins (Fig. 4). When the compression clamps were Diagrams show the manner in which 


ie » fe al the bones were shaped in the control 
applied, the fe moral surface thus made contact with the jee (Fig. 3) and in the test knee (Fig.4) 
flat surface of the tibia only in a transverse ridge across 
the middle of the surface of the femur and, because this ridge lay in the same plane as the 
transfixion pins, the arthrodesis was unstable against small movements of flexion and extension. 
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In other words, in the control knee pressure was used on a reduced area of bone contact 
combined with a considerable degree of fixation, whereas in the experimental knee an equal 
pressure was applied on a reduced area of bone contact but without any inherent stability 
in the arthrodesis. Both knees were splinted on Thomas's splints and left undisturbed for 
one month. 

When examined four weeks atter the operation both knee joints were completely solid 
and it was impossible to detect any difference in the feeling of solidity in either knee. The 
patient was able to walk freely in plaster in the second month and returned to work standing 
at the controls of a small rolling mill four months after operation. The patient was highly 
gratified with the result because he not only looked normal but was now three inches taller. 

It was of course difficult in this case to ascertain how much movement was taking place 
in the unstable knee compared with the relatively fixed knee because the knee was protected 
by a Thomas's splint; but it would appear inevitable that a few degrees of movement must 
have been occurring from time to time, especially when the patient’s pelvis was moved for 
nursing purposes. It is conceivable that had the “ control’ knee not been operated upon 
at the same time, movements in bed could have been performed without disturbing the knee 


inside the splint by the patient’s judicious use of the “ control’ leg; when, however, the 
‘control’ leg was operated on at the same time, it would seem reasonable to expect that a 
shift of the patient’s pelvis would throw a strain on the unstable knee which could not be 
avoided by any trick movement of a free leg. This experiment, together with the observation 
that union is frequently present at four weeks in cases where the arthrodesis line gapes, seems 
therefore to support the belief that absolute fixation and exact apposition over a large area 
(though highly desirable in any arthrodesis) are not the essential physical elements in 
promoting osseous union in compression arthrodesis. These observations suggest that the 
essential mechanical elements are continuous intimate contact in one constant site without 
shearing movement. 

This tentative deduction is made entirely from clinical and experimental-clinical evidence 
as just described ; no confirmation was obtained in the histological study which follows, because 
it so happened that all the specimens taken for histology were from cases in which excellent 
apposition had been maintained over the whole area, and in these a considerable degree of 
fixation co-existed. 


HISTOLOGICAL STUDIES 


In order to proceed with the study of the nature of the early union after compression 
arthrodesis in the knee, specimens were removed from the arthrodesis line in seven patients 
four weeks after operation, and in one patient eight weeks after operation. 

Method On the occasion of removing the compression pins four weeks after compression 
arthrodesis of a knee, by employing general anaesthesia it was possible at the same time to 
remove a biopsy specimen in the form of a cylindrical coring three-quarters of an inch in 
diameter, by means of a specially constructed trephine illustrated in Figure 5. Through a 
small incision, centred over the medial or lateral condyle, subperiosteal stripping was performed 
until the line marking the junction of the cortices of the tibia and the femur was clearly seen, 
and the trephine was then centred over the arthrodesis line; by directing it parallel with the 
estimated plane of the arthrodesis, a coring could be removed which contained a specimen 
of the line of contact throughout its length. 

Histological technique—The material was fixed in formol saline (2 per cent formaldehyde in 
(8 per cent NaCl). A longitudinal slice about 6 millimetres thick with parallel faces was cut 
from the centre of each core so that the line of union passed down the centre of each face, 
thus giving sections through the length of the core cutting the surfaces of union at right 
angles. Paraffin sections were prepared and stained with haematoxylin and eosin, by Van 
Gieson’s method, Heidenhain’s azo-carmine and Gomori's method for reticulin. 
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Centimetres 


23 4 


Fic. 5 


Tool used for removing coring from the arthrodesed knee with (inset) example of 
specimen removed. 


‘ 


Line of union. Section through a coring showing a narrow fairly uniform line of union passing 
obliquely across the field. Haematoxylin and eosin. ( x 4). 
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Fibrous union. Line of union showing strip of fibrous tissue connecting trabeculae of the cancellous 
bone of femur and tibia. In many places tracts of condensed fibrous tissue arranged in trabecular 
form are seen connecting the ends of bony trabeculae. These “ fibrous trabeculae” are the precursors 
of woven bone trabeculae which will later form a bony union. Haematoxylin and eosin, (= 21 


Fibrous union showing strands of condensed fibrous tissue (F) arranged in trabecular form and 

connected to bony trabeculae (B) on each side of the junction line. Woven bone (W) is forming 

at various spots in the condensed fibrous tissue. A fine reticular tissue containing many thin-walled 
vessels lies in the cancellous spaces (C). Heidenhain’s azo-carmine. (x 113). 
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Histological Observations 

The histological appearances at four weeks varied in different specimens and also often 
in different parts of the line of union in a single specimen. There was union by bone along 
the whole length of the specimen in four cases and partly by bone and partly by connective 
tissue in four cases. In the regions of connective tissue union, trabeculae of non-lamellar 
bone at various stages of development were present in the connective tissue. Cartilage was 
not present except as two microscopic nodules in one specimen. 

Striking features of the repair callus of the line of union were its regularity and its small 
amount. It appeared as a strip (actually of course a sheet) ranging in thickness as a rule 
from 0°6 to 1-2 millimetres, rarely exceeding 2 millimetres (Fig. 6). It showed an increased 
vascularity seen as a red line in the sliced specimen and presenting numerous thin-walled 
blood-filled vessels microscopically. The two types of union—fibrous and bony—are fairly 
distinct histologically although various intermediate stages can be recognised in some areas. 
Fibrous union—This appears in sections as a narrow strip of fibrous tissue uniting the 
cancellous bone on either side (Fig. 7). At the upper and lower boundary of this strip of 
“ fibrous callus ’’ new non-lamellar (woven*) bone is deposited on the lamellar bone trabeculae 
of the femur and tibia forming thickenings on their surfaces and extending from them as 
irregular trabeculae into the fibrous tissue. These trabeculae do not as a rule pass across the 
fibrous strip but strands of denser collagenous bundles connect the ends of trabeculae forming 
bridges across the strip (Figs. 7 and 8). These fibrous tissue strands are an earlier stage of woven 
bone formation and appear as a network of “ fibrous trabeculae '’ which are converted into 
bone by the laying down of amorphous organic cement substance between their fibres and 
by the addition of new fibres. This new bone forms as a gradual extension of trabeculae 
from each side of the line of union ; occasionally small islands of woven bone are seen developing 
in the middle of the fibrous strip. This appearance of strands of denser collagen fibres as 
precursors of woven bone trabeculae is not uncommon in early callus but was particularly 
obvious in many of these specimens. 

Scattered fragments of dead lamellar bone (with loss of nuclear staining of osteocytes) 

were embedded or partly embedded in some of the newly forrned woven bone; these fragments 
are evidently bone debris produced by the saw during the operation. 
Bony union—This appears in sections as a narrow strip of tissue containing many fine 
trabeculae of new bone distinguishable as non-lamellar (woven) or imperfectly lamellar bone, 
like that commonly found in fracture callus a few weeks old. The trabeculae of new bone 
are attached in many places to the trabeculae of femoral and tibial lamellar bone on either 
side of the line of union (Figs. 9 and 10). In the cancellous spaces between the trabeculae of 
new bone is a fine reticular tissue containing thin-walled blood vessels, fat cells and in places 
haemopoietic cells. 

It was difficult even in fairly thick sections (20 ,) to appreciate the architecture of the 
new bone and to assess the amount of bony union; since bone trabeculae may be 100 ,» or 
more in thickness and are arranged irregularly, only a fraction of their thickness can be 
included in the section and only a small portion can be seen to form a continuous bridge 
across the line of union. 

In order to demonstrate the architecture of the bony callus, one of the cylindrical cores 
removed at four weeks was cut into slices transversely, giving a series of small specimens 
each providing a short length of the line of union. One specimen was embedded in paraffin 
without decalcification, fixed to the chuck of a small lathe and cut down with a tool to form 
* In the case of non-lamellar bone there is no standard nomenclature in the English literature. Koelliker 


used the term ‘‘ Faserknochen "’ or “ fibre bone ’’; some writers use the term “‘ coarse-fibred bone '’; others 
speak of ‘‘ immature bone " or ‘‘ embryonic bone." Von Ebner (1875) used the term “ geflechtartig,’’ which 
is in general use in the German literature, and H. M. Turnbull has for many years used the equivalent 
English term “ woven." This last term seems the most suitable as it emphasises the woven felt-work of 
fibres which characterises the matrix of this type of bone and distinguishes it from lamellar bone. 
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Fic. 9 
Bony union. Another part of the junction line in the same specimen as shown in Figures 7 and & 


showing bony union by a network of fine irregular trabeculae of new bone. This bridges the 
junction line and connects at innumerable points with the thicker older bone of femur and tibia 
Haematoxylin and eosin, ( « 21 


umon Higher power view of a network of woven bone trabeculae connecting lamellar 


junction line which runs vertically in direction of arrow in 

Projecting trom the mght is a trabecula of lamellar bone (L) connected to a network 

which springs from its upper surface and also forms a thin layer (W! 

\ thin bridge of bone (at top of Figure) connects across the junction line 
to a similar network of new bone en the opposite side. Haematoxylin and eosin. ( « 54) 


us figure 
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Fic. 11 
Bony union. Microradiograph of a slice of coring about 1 millimetre thick 
showing the line of union running transversely across the field. The new bone 
forms a close spongework of fine trabeculae to which the trabeculae on either 
side of the junction line are attached. Stained sections of this specimen showed 
similar histological appearances to those shown in Figures 9 and 10. (7:5). 


Fic. 12 
Bony union. Another slice of the same specimen as Figure 11, prepared as a dried specimen. 
The junction line which runs transversely is composed of a close spongework of fine trabeculae 
into which the trabeculae of the cancellous bone above and below are fixed by innumerable 
attachments, (x 10). 
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a disc about | millimetre thick. A microradiograph was taken of this and suitably enlarged 
hig. U1 Another specimen from this core was defatted, trypsinised, cleaned of soft tissue 

by a fine jet of water, a tine paint brush, and with needles under a dissecting microscope ; 
it was then bleached with hydrogen peroxide and dried. The appearance of the line of union 
in this specimen is shown in Figure 12 

Soth the microradiograph and the dried specimen demonstrate that bony union can be 
present four weeks after the operation. Figures 11 and 12 show that the new bone forms a 
continuous network of trabeculae arranged as a very close-meshed spongiosa. This spongiosa 
forms a dise one or two millimetres thick between the opposing surfaces of the bone ends; 
the ends of the trabeculae of the femur and tibia are embedded in it and fixed to it by 
innumerable bony attachments 
Evidence of bone absorption — Since no specimen was taken earlier than four weeks after 
operation the stage of greatest osteoclastic absorption was probably past. There is histological 
evidence of an earlier moderate amount of absorption on the surfaces of lamellar bone 
trabeculae in the region of the junction line. These surfaces, pitted by Howship’s lacunae, 
have for the most part been covered by new lamellar bone, the original pitted surfaces being 
visible as cement lines with lacunar outlines. Active osteoclastic erosion with osteoclasts in 
sittis seen at a few spots, sometimes on lamellar bone, sometimes on the new non-lamellar bone. 
Development of the bony callus— [hie earlier stages of organisation are not seen in these 
specimens; the earliest stage here is that of the developed fibrous callus. The term fibrous union 
which is used in deseribing this stage must not be confused with the non-progressive fibrous 
union, Where bone formation has ceased and a dense non-osteogenic pad of connective tissue 
unites the bone ends. Here the fibre systems unite trabeculae on either side of the line of nnion 
and are the precursors of woven bone trabeculae, which can be seen in various stages of formation. 

since all transitions are seen between fibrous and bony callus, both in different specimens 
und in different parts of the same specimen, and since we know in what direction— that ts, 
towards bony union — the process is moving, it is not difficult to reconstruct the histological 
sequence. [tis clear that we are observing a healing process which has not proceeded with 
equal speed in different specimens, nor even in different parts of the same specimen. This 
variation is hardly surprising, since complete uniformity of conditions is unlikely over the 
whole surface of an arthrodesis, still less in the arthrodeses of different patients. The 
histological sequence from fibrous to bony callus as seen in these specimens is briefly as follows: 
1) The formation of a sheet of connective tissue composed of irregular bundles of fibrous 
tissue uniting the opposing surfaces of the arthrodesis, 
2) The development in this tissue of tracts of more densely packed collagen fibres often 
forming an irregular pattern of “ fibrous trabeculae.’’ The spaces between these denser 
tracts contain blood vessels surrounded by a finer connective tissue. 
3) The formation of new non-lamellar (woven) bone in the denser tracts of fibres. This usually 
starts at the attachments of the fibres to the lamellar bone trabeculae of the opposing surfaces 
and extends into the connective tissue zone from each side. The developed woven bone 
trabeculae increase in thickness by surface deposition of new bone matrix, the fibres of which, 
instead of being arranged irregularly as in the woven bone, are arranged in sheets parallel to 
the surface forming imperfectly lamellar bone. 
4) As the bony callus develops, fat cells and some haemopoietic cells develop in the perivascular 
reticular tissue between the trabeculae and finally form the marrow of the cancellous spaces 
continuous on either side of the line of union with the marrow of the cancellous bone of the 
femur and tibia 

Comments 

The union of the arthrodesis surfaces in these specimens shows the features of rapid 
healing of a completely immobilised fracture like that occasionally seen in an undisturbed 
impacted fracture, for example a Colles fracture (Lauche 1937, Fig. 22). 
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The explanation of the rapid healing is clearly not any specially rapid production of a 
large amount of callus. The total mass of callus is small—less than that produced in many 
fractures at four weeks— but conditions are such that this small amount of new bone is used 
to the best mechanical advantage. 

Cancellous bone is well known to unite more readily than compact cortex and the reason 
for this is evident; osteoblastic action is confined to bone surfaces, endosteal or periosteal, 
and the total endosteal surface is very great in cancellous bone, whereas in compact bone it 
is limited to the linings of the Haversian canals. The blood supply is also proportionately 
greater in cancellous bone 

In arthrodesis of the knee joint there are two large weight-bearing surfaces composed 
almost entirely of cancellous bone, the cortical bone in this region being thin and amounting 
to no more than the thickness of a few trabeculae. If the tissue is healthy and the newly 
formed callus is not disrupted the conditions for rapid union should be optimal. Only a small 
amount of callus is needed to fix together the trabeculae of the opposing surfaces. It is clear 
from the specimens examined that ample callus for this purpose can be produced in four 
weeks; the appearances of the specimens shown in Figures 11 and 12 suggest that the close- 
meshed spongiosa of the line of union is likely to be stronger than the surrounding cancellous 
bone. 

The absence of cartilage or chondroid tissue (except for two macroscopic nodules in one 
specimen) is good evidence of virtual immobility, and a strip of dense connective tissue as 
narrow as that seen in these specimens could allow little movement between the opposing 
surfaces, 


Since this paper has been submitted for publication Bado and Novales (1951) have 
published the results of arthrodesis of the knee by this method in thirty-three cases. Successful 
results with a noticeable absence of post-operative complication were obtained in thirty-two 
cases, twenty-three of these cases being for tuberculosis. The isolated failure was in an 
advanced case of tabes dorsalis, but in two other cases of tabes dorsalis fusion occurred. 
They found that radiological evidence of osseous fusion was present in an average time of 
four months, whereas with previous experience of simple excision of the knee joint, or excision 
combined with bone grafts, the average time for radiological fusion was twenty months. 


We are indebted to Professor G. A. G. Mitchell, Department of Anatomy, Manchester University, for his 
courtesy in having the microradiographs made for us, to Dr R. Whitehead, Reader in Pathology, Manchester 
University, for reading and advising us on our manuscript and to Mr F. Ward for technical assistance 
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7 the lowest trunk of the brachial plexus. The first thoracic nerve runs in the first intercostal 
i space, ascends in front of the neck of the first mb and passes over its upper border to join 
| j and form a considerable component of the lowest brachial trunk. In its course the nerve 


THE ROLE OF THE FIRST RIB IN THE SCALENUS 
SYNDROME 


ANTERIOR 


A. F. OLDHAM, ENGLAND 


From the Department of Anatomy, University ef Manchester 


The sealenus anterior muscle was first believed by Murphy (1905) to play a part in 


the production of symptoms by a cervical mb and since then its importance in a proportion 
of these cases has been recognised. Adson and Coffey (1927) claimed that division of the 
muscle, without resection of the cervical rib, was sufficient to relieve symptoms. Naffziger 
(quoted by Ochsner, Gage and De Bakey 1935) drew attention to the scalenus anterior as 
the possible cause of symptoms even in the absence of a cervical mb. This condition, in which 
% the symptoms of a cervical rib occur in the absence of the mb itself, was called the scalenus 
anterior syndrome by Ochsner et al. (1935). Since then the suggestion that the muscle could 


cause pressure on the brachial plexus and subclavian artery has been widely, though not 


universally, accepted; but in recent years doubt has been increasing. The exact mechanism 


by which it could give rise to the symptoms has always been in dispute. 

Patients with scalenus anterior syndrome—used as a general term to include all those 
with symptoms of” pressure in the cervico-brachial region but no cervical rib--can_ be 
divided into two groups: 1) those with a scalenus minimus, a ligamentous band or similar 


abnormality; and 2) those in whom the anatomy appears normal. The second group present 
the chief etiological problem and provide the basis for the present study. 


ANATOMY 


Phe anatomy of the region has been investigated in eleven adults (twenty-two dissections) 


and three foetuses (six dissections), in order to determine any anatomical causes for the 
symptoms in these cases with apparently normal radiographic appearances. The most 
striking feature noted was the course taken by the first thoracic nerve, and to a lesser extent 


forms a well marked loop over the mb (Figs. | and 2). Published drawings usually show 


the nerve running out almost horizontally and do not indicate the loop which is in fact 
present. Because of this loop the nerve is peculiarly vulnerable for downward traction on 
the arm pulls the nerve and lower trunk more firmly against the first rib. This is the 
position in which patients with the scalenus anterior syndrome have most trouble, whereas 
raising the arm often eases the symptoms because at the same time the nerves are drawn 
awav from the nb 

The second feature noted was that the neurovascular bundle emerges from behind the 
posterior border of the scalenus anterior and runs downwards and laterally from it (Fig. 3). 
When the arm is drawn downwards the nerves and arteries are pulled away from the 
muscle, which by itself appears most unlikely to cause any pressure on them. It is true 
that when an abnormality such as a cervical rib or ligamentous band is present the plexus 
inay be compressed between the abnormal structure and the scalenus muscle, division of 
which might well relieve the pressure. But in the absence of any such posterior abnormality 
it is dithcult to imagine the scalenus anterior causing any pressure on the bundle. 
The possible role of scalenus medius in the causation of the syndrome has also been 
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studied. The scalenus medius varies considerably in size, texture and proximity to scalenus 
anterior. But in all cases its distal fibres lie almost parallel with the medial border of the 
first rib. The first thoracic nerve passes over the first rib at about the anterior margin 
of the insertion of scalenus medius. In four out of the twenty-two adult dissections the 
border of the muscle was raised two or three millimetres above the edge of the rib in a 
sharp tendinous edge. This increased the height that the first thoracic nerve had to rise 
in surmounting the first rib and could facilitate the syndrome under discussion. This sharp 
edge is also more likely to cause injury than the usual smooth surface of rib and muscle. 


SCALENUS ANTERIOR 


8 CERVICAL NERVE 
FIRST RIB 


SECOND RIB 


THORACIC NERVE 


SYMPATHETIC 
CHAIN 


Fic. 1 
RIB 


CERVICAL 


SYMPATHETIC NERVE 
CHAIN 


Fics. 1 and 2 


Drawing of a dissected specimen 
showing the structures crossing 
the first rib as seen from below 


(Fig. 1) and from the side (Fig. 2 . NERVE 


Fic. 2 


The interval between the attachments of the two scalene muscles to the first rib is 
variable. In nearly half the subjects it was found that their bony insertions were almost 
continuous, and the plexus, in passing over the rib, would be separated from it by the muscles 
(Telford and Mottershead 1948). 

In the scalenus anterior of foetuses it was found that tendinous fibres were virtually 
absent as observed by the naked eye. In almost all the adults the lower part of the muscle 
contained a large proportion of tendon, and it seems probable that tendon replaces muscle 


as age advances. 
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DISCUSSION 
In cases aseribed to the scalenus anterior there are two main theories to explain its action. 
On the one hand it is claimed that the muscle ts in a state of spasm and so elevates the first 
rib with consequent stretching of the neurovascular bundle and production of symptoms. 
But there is no evidence that division of the muscle causes any change in the position of the 
nb (Swank and Simeone 1944, Telford and Mottershead 1948) This hypothesis is not 
convincing. On the other hand there is a wider belief that the scalenus anterior merely acts 
passively and causes pressure on the structures running behind it. The muscle is often reported 
as being hypertrophied or unduly tendinous, but as already mentioned there is a wide range 
in its size, extent of insertion and amount of tendinous tissue even in normal individuals 
Gage and Parnell 1947, Telford and Mottershead 1948). Some writers, for example, Naffziger 
and Grant (1938), have stated that there 


hh is a natural tendency for the neurovascular 

WHE bundle to slide ventrally when the sealenus 

1} | / anterior is divided, but this has been denied 

ALENUS by others (Telford and Mottershead 1948). 
My surgical and anatomical observations 


are In agreement with this view. 
SCALENUS Any explanation of the syndrome 
I. ANTERIOR = must be consistent with the following facts. 
1) The syndrome is more frequent in 
women than men. 2) It arises most 
commonly between the ages of twenty 
and forty 3) The right arm is the one 
BRACHIAL generally affected. 
PLEXUS 


If an anatomical abnormality of the 


Ss scalenus anterior were responsible a more 


even sex distribution would be expected. 


Indeed, as the change in the muscle is 
generally described as hypertrophy or 
increase of fibrous tissue it is likely that 


FIRST RIB it would occur more often in males than 
3 


in females. It is therefore improbable that 


Drawing showing the usual relationship of the brachial | f 
pole Kus to the ak nus antermy. and ale nus medius a te rations mn t MuUscie Itse are 


importance. 

That symptoms begin so commonly between the ages of twenty and forty years suggests 
that some tactor precipitates the onset during these decades. The usual explanation given 
is that the shoulder girdle has descended and reached its final position by this time. This 
seems to explain the syndrome best and is in accord with the anatomical findings. As 
the shoulder girdle descends the tension on the neurovascular bundle particularly the 
first thoracic nerve, as it crosses the first mb--is increased and may be sufficient to cause 
symptoms in the hand and arm. As the descent of the shoulder girdle is greater in women, 
and their musculature is generally weaker, they are more liable to have trouble than 
are men. The right arm is naturally more often affected than the left because it is the 
one most used by most individuals. The symptoms may begin after an illness or confinement 
has led to muscular atony or after unaccustomed heavy work—circumstances which mav 
lead to an increase in the tension on the brachial plexus and particularly the structures 
arching over the first mb 

It seems that a cervical rib, a ligamentous band and the first rib produce their symptoms 
in more or less the same way, namely by tension on the neurovascular bundle. The cervical 
rib provides the highest obstacle and so is most liable to produce clinical signs, while the 
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first rib is the lowest hurdle and so is least likely to cause trouble. If the height of the first 
rib is increased by the scalenus medius, symptoms may occur more readily. 

It is conceivable that tension on the first thoracic nerve may be transmitted to some of 
the sympathetic rami associated with it and to the nerve of Kuntz, and may be partly 
responsible for some of the vascular changes which may occur. 


TREATMENT 

In earlier reports of this syndrome good results were generally claimed for division of 
the scalenus anterior. But further experience has shown that this operation is not so 
universally effective as at first believed (Tanna 1947, Telford and Mottershead 1948) and 
this lack of success has been the most compelling reason for a search for other etiological agents. 

If traction on the first thoracic nerve and the lower part of the plexus over the first mb 
is the most important cause treatment should be directed first to easing this tension. This 
may often be done by changing to a lighter occupation or by improving the musculature 
of the shoulder girdle by exercises. If this is unsuccessful operation must be considered in 
case there is an abnormality such as a fibrous band which may be removed. If none is found 
the usual procedure is to divide the scalenus anterior, but as already stated the results are not 
entirely satisfactory. The scalenus medius, if raised above the border of the first rib, may 
be divided, but it is unlikely that its division alone can make a great deal of difference. The 
logical procedure seems to be resection of part of the first rib (Stopford and Telford 1919) to 
allow the neurovascular bundle to take a more direct course to the arm and reduce tension. 


CONCLUSIONS 

It is believed that in the scalenus anterior syndrome, when no anatomical abnormalit, 
is found, symptoms are due to tension on the neurovascular bundle, and in particular the 
first thoracic nerve, as they cross over the first rib. The operation that seems most likely 
to help is resection of the first rib, and it is suggested that “‘ first rib syndrome "’ would be 
a more apt name for the condition. 

SUMMARY 

1. Dissections have been made of the cervico-brachial region. 
2. The possible causes of the scalenus anterior syndrome are discussed and an attempt Is 
made to relate them to the anatomical findings. 
3. It is suggested that a more suitable description is the “ first rib syndrome,”’ and that the 
most logical treatment is to remove part of the offending first rib. 


I wish to express my thanks to Professor G. A. G. Mitchell for his helpful criticism and to Miss D. Davison 
for the drawings 
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PererR R. ERLACHER, VIENNA, AUSTRIA 


From the Department of Pathol Wilhelminen Hospital, Vienna 


In the last ten vears, disc herniation has been given increasing attention operative 


treatment has been perfected and the operation itself more and more simplitied. Also, the 


perating field has become considerably smaller. Thus the surgeon, having before him only 


ill area exposed, depends even more on precise localisation of the herniation. Clinical 


t of tlisation depend upon the patient's statement concerning the distribution of 

pain and upon neurological changes in the limbs; they may be supplemented by 

hiographic evidence, especially contrast-myelography. Nevertheless even a myelogram of 

*: «| quality will show only indentation, if present, of the dural sac, whereas the actual 
the dise prolapse itself-—-cannot be shown 


EXPERIMENTAL STUDIES 


to show the nucleus pulposus by radiography began early in 1949 


ises removed at necropsy from the lumbar region of subjects between 


{ twelve and eighty-tive years. When attempts were made to stain the nucleus 
1 by a watery solution of either eosin or methylene blue injected directly into the 
' pulposus, the stain showed up only in the nucleus pulposus mass. It was only when 


~equence of the degeneration of the annulus fibrosus, fissures and ruptures directly 


nected with the nuclear cavitv were apparent, that the area of the annulus took the stain 
PI 


r ruptures were frequently filled by the nuclear mass which could therefore be 


Thus the spreading nucleus and its channel of diffusion were made visible, but the 


in mass alone took the stain. Staming was then repeated with a watery solution of 


4 per cent eosin and 30 per cent potassium iodide. This made the impregnation visible by 
raphy. In all cases complete agreement was found between the radiographic shadow 
: d the eosin stain, the contours of the stained area being identical with those of the nucleus 
ind its diffusion (Figs, to 3). In no instance were deposits of stain found in healthy 


ronly shehtly degenerated annulus fibrosus. Further experiments were conducted in which 


ittempt was made to reproduce the conditions of life by subjecting the disc to a pressure 


tup to 300 kilograms before and after staining. No difference was apparent in these groups. 


e eXamination showed the actual nuclear contours and therefore allowed conclusions to be 


rawn on the state of degeneration of the dis« Five pring ipal disc-forms were appare nt, 
th h not all were true to type (Fig. 4 Form 1--The globular nucleus, found mostly in 


ubjects, denotes a healthy disc without degeneration or herniation (Fig. 5). Form 2 


he lobed nucleus, the usual form in adults, shows a few large lobulations. Herniation or 


protrusion is unhkely. /orm 3— The simple branched nucleus shows a central shadow with 


t few Jong and narrow branches and predisposes to herniation. Frequently a visible protrusion 


Form $a) if not a real hermation (/-orm 3h) or a free prolapse (Form 3c) can be diagnosed 


hig. O). Form 4 The multiple branched nucleus has a small central shadow and several 


branches in various directions. This is a transitory form of degeneration in which prolapse is 


ikely to occur, Form The spread nucleus shows multiple branches in all directions instead 


f the central shadow This form represents the typical degenerated disc and is mostly 
issociated with narrowing of the disc. Herniation must no longer be expected. 


Phe most important tvpes for clinical diagnosis are the simple branched nucleus (Form 3) 


ind the spread nucleus (Form 5 The latter is seen in cases of marked degeneration and is 
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indicated in the plain radiographs by the narrowing of the disc space. The simple branched 
nucleus (form 3) is seen with herniation (Form 3a) protruding only slightly over the vertebra! 
body; in such cases some of the fibres of the annulus fibrosus are still intact and will only be 
bulged by pressure. In herniation proper (Form 3b) parts of the nucleus are outside the dis« 
and correspondingly the contrast shadow projects clearly beyond the margins of the vertebral 
bodies. With free prolapse (Form 3c) connection with the central shadow can, in many 
instances, no longer be demonstrated, and the prolapse shadow, with indistinct contours, is 


Fic. 1 Fic. 3 
Correlation between injection-staining and radiographic appearances. (Experiments undertaken at 
necropsy ina subject aged forty-eight years; injection of discs L.2 to S.1 with potassium iodide and 
eosin.) Figure 1--Sagittal section. The stained nuclei below L.2, L.3 and L.4 are situated almost 
centrally and are normally shaped. The nucleus below L.5 is displaced backwards; there are very 
few fibres of the annulus remaining. Figure 2—Horizontal sections of discs below L.2, L.3, L.4, L.5 
Nucleus of L.5 dise displaced backwards. Figure 3— Radiographic, appearances correspond with 
experimental sections. 


situated bevond the disc. In frontal view a medially situated herniation will be covered by 
the central nuclear shadow, while a laterally situated hernia will be noticed on its corresponding 
side. The lateral view will bring out best a medially situated herniation while the lateral 
prolapse is shown most distinctly at 15 degrees inclination; projection of the central ray 
obliquely from right ventral to left dorsal shows a prolapse situated on the right, and projection 
from left ventral to right dorsal shows one situated on the left. Combination of the different 


projections should make it possible to locate the level, position and size of a prolapse. 
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RADIOGRAPHIC TECHNIQUE 


lo take a nucleogram in the living patient a tine lumbar puncture needle or a double 


mnula of at least 12 centimetres length. an injection syringe, and a needle and syringe for 


procaine anaesthesia are required. A 50 per cent solution (70 per cent in the case of the fifth 


lumbar disc) of todine in water is used.* The films may be taken with the patient sitting or 
ving. The local anaesthetic is injected as deeply as possible, up to the vertebral bodies beside 
While the needle remains inserted, a radiograph Is taken for general 


thie spinous esses 


The lumbar puncture needle is now inserted half an inch lateral to the spinous 


Tentation 
ess and immediately above the upper margin of the spinous process of the adjacent 


B 
Fic. 4 
is pulposus as shown by nuc leography 
ew front view, and ¢ trom above 


lower vertebra and is directed upwards and medially (Fig. 6). Thus, the vertebral foramen 
is by-passed at its lateral angle and the disc reached paradurally (Fig. 7). In the case of the 
lumbo-saeral dise the needle should be inserted downwards and medially in accordance with 
the angle of this dise (Fig. 6). The elastic rubbery resistance of the annulus fibrosus must 
now be felt for and the annulus fibrosus itself pierced, The needle is then pushed 1-5 centimetres 
farther (not more) thus reaching the centre of the nucleus. The position of the needle is checked 
by antero posterior and lateral radiographs. After removal of the stilette the opaque fluid is 
injected — usually | to 2 cubic centimetres is required. This injection requires considerable 
pressure: lack of resistance means either that the dise is grossly degenerated, or that the 


* Marketed under the trade name Joduron "’ by Cilag, S« hafthausen, Switzerland 
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hic. 5 
Nucleography at necropsy of subject aged 
seventy vears (with lumbarisation of 5.1 
vertebra). Discs L.2 to L.5 were injected 
Discs L.2 and L..3 are normal and show a 
normally shaped nucleus (Form 2 Disc 
below L.4 shows postero lateral extension 
Form 3a); in the lateral view the central 
shadow is indistinct. Disc below L.5 is 
similar, but the central shadow is more 
compact and the posteriorly displaced 
portion is small. At 15 kilograms pressure 
the spine showed left lateral protrusion 
below L.4 and a smaller left paramedian 
protrusion at L.5. These protrusions were 
not visible before pressure Was apphed 


Needle 


Spinal Cord 


Fic. 6 


Position of needles for injection of nuclei. Figure 6—Lateral photograph of dissected specimen with needles 

inserted. Dotted lines indicate plane of discs. At the discs below L.2, L.3 and L.4 the needle ts inserted 

cranio-medially; for injection of that below L.5, the needle is thrust caudo-medially. Figure 7 shows 
position of needle in transverse plane. 
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Fic, 11 


insertion of the needles their position 1s checked by 


view after injection of opaque fluid, Nucleus below L.4 


that below L.5 with Form 4. Figure 10 Oblique view Disc below 
that below L.5 shows a large prolapse Figure 11—-Lateral view showing tree 


Figure After 
Antere 
” 


prolapse below L.5 (arrows 
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needle has been misplaced into soft tissue. If several discs are to be injected, it is best to 
insert all the needles first and then to inject the solution into each with as little delay as 
possible. Sensations in the affected area felt by the patient are additional confirmation of 
the correct position of the needle. When the needle is being withdrawn it is possible to check, 
in passing the spinal canal, that the needle has not been passed through the dural sac. After 
withdrawal of the needle, movements of the trunk should be performed to promote even 
distribution of the impregnating fluid. The following radiographs should be taken as quickly 
as possible, for the impregnating agent diffuses rapidly: 1) antero-posterior view; 2) lateral 
view; 3) right and left obliques with the patient turned at an angle of 15 degrees. Examples 
are shown in Figures 8 to 12 


Fic, 12 


Clinical nucleography. Lateral view showing distinct 
prolapse below L.4 (Form 3). 


DISCUSSION 
With this technique it should be possible under normal conditions to remain outside the 
coverings of the spinal cord. This type of puncture therefore causes little disturbance to the 
patient. Undesirable sequelae, such as are recognised after injection of oily iodine solutions 
into the spinal theca, need not be feared. 
Material taken from post-mortem specimens has shown that after as little as four hours 
the solution has diffused to such an extent that it is no longer visible in radiographs. In life 


absorption is added to diffusion, and the fluid injected at nucleography will disappear 
completely after a few hours. 


If the technique described is followed, none of the opaque fluid can find its way into 


the dural sac. Moreover it has been shown in several thousand cases of deliberate intrathecal 
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injection (myelography) that watery iodine solutions will cause no arachnoidal or similar 
disturbances. The iodine is absorbed from the theca and excreted by the kidney, so that the 
renal pelvis may be seen in the radiographs. Because of this rapid excretion iodine disturbances 
will not oceur, a fact which has greatly contributed in recent years to the development of 
mvelography with watery solutions in Sweden and Austria. Thus in nucleography by the 
technique we have described no damage should occur either from the puncture itself or from 
the effect of the injected solution 

Iheoretically it is possible that puncture might facilitate herniation of the dise at the 
point of entry of the needle. But our pressure experiments at 300 kilograms have never 
shown this to occur. In any case, nucleography should be restricted to cases in which early 
operation is contemplated, but in which diagnosis and localisation cannot be made with 
ufficient accuracy 

It seems to us that myelography and nucleography both have a place. Mvelography 
enables a general examination of the affected area to be made; whereas nucleography allows 
i more accurate interpretation of changes found in a particular dise by myelography. By 
nucle ography it is also possible to show the shape of a dise herniation which, because of its 
lateral position or its small size, may not be shown in the mvelogram. 


SUMMARY 
1. The technique of nucleography, in which a radio-opaque watery solution of iodine is 
injected into the nucleus pulposus for contrast-radiography, 1s described. 


Ihe merits of the procedure in demonstrating the shape and condition of nucleus are 


cussed 
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MEDICAL TREATMENT OF THE RHEUMATIC DISEASES * 


J. J. R. Durie, EpiInpurGcu, SCOTLAND 


Lecturer in Rheumatic Diseases, Department of Medicine, University of Edinburgh, 
and Physician in Charge, Rheumatic Unit, Northern General Hospital, Edinburgh 


In reviewing recent advances in the medical treatment of rheumatoid arthritis it is 
dithicult to resist the temptation to devote all of the time available to a discussion of the 
future place in therapy of ACTH and cortisone. However, | think that during the past 
few years there have been advances, the importance of which may be temporarily obscured, 
but the real value of which will again be recognised. 

When I first became interested in the disease some fifteen years ago, the lot of the patient 
suffering from rheumatoid arthritis was not an enviable one. Few general physicians were 
interested in his fate, and, outside the spas, few hospital beds were available for his treatment. 
Focal sepsis was regarded as the most important etiological factor, and few patients escaped 
the attention of the ear, nose and throat surgeon, dentist, or gynaecologist. Claims were 
made on behalf of a formidable array of remedies. Vaccines, protein shock, fever therapy, 
bee venom, cobra venom, sulphur, guaiacum, chaulmoogra oil, cytotoxic serum, arsenic and 
iodine are only a few that have enjoyed a longer or shorter vogue. The current belief was 
that, because rheumatoid arthritis was a constitutional disease, as evidenced by fever, loss 
of weight and raised blood sedimentation rate, the therapeutic attack should be directed at 
the constitutional reactions. The patient's resistance was to be raised in some non-specific 
way. Under this type of régime too little attention was paid to the joints themselves. Heat 
in one form or another, followed by passive movements, was the standard prescription. Rest 
splints were usually crude and inefficient. 


CONTROLLED CLINICAL TRIALS 

The most important advance in treatment in recent years is, in my opinion, the 
application of a more rigid clinical discipline in the assessment of remedies. Physicians 
interested in rheumatic diseases now demand clear-cut evidence of the effectiveness of new 
methods of treatment in the form of properly organised clinical trials with adequate controls. 
Results must be acceptable on a statistical basis, and must be reproducible. The age of 
uncontrolled empiricism is passing. In the last year or two remedies on behalf of which 
extravagant claims were made initially have been disposed of at an early stage by the 
application of properly constructed clinical trials. Examples are DCA and ascorbic acid, 


progesterone, pregnenolone, 2l-acetoxypregnenolone, adrenaline cream and a number of 
others. Much of the credit for this cleaning up of the therapeutic Augean stables is due to 
the activities of the Empire Rheumatism Council and more recently of the Nuffield Foundation 
and the Medical Research Council, all of which have sponsored or financed the running of 
clinical trials in this field. It may be said that gold is the one remedy that has survived the 
blizzard of clinical criticism, but even its reputation is a little tattered. 


REST FOR INFLAMED JOINTS 
Having voluntarily shorn ourselves of some 90 per cent of our therapeutic armamentarium 
a new approach to the treatment of the disease seemed to be indicated. Had our rather casual 
treatment of the joints themselves been inadequate ? Was it rational to subject acutely 


* Paper opening a symposium on the Management of Rheumatoid Arthritis, at the Annual Meeting of the 
British Orthopaedic Association in Edinburgh, October 1951. 
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inflamed structures to passive movements several times a day ’ Was ankylosis so common 


is to justify this procedure? It seemed worth while to try to answer some of these 


questions It was at least possible that the signs of systemic disturbance were the 
result rather than the cause of the widespread inflammation of the articular structures. 
If this were so, more adequate control of the local process should be reflected in an 
improvement in the systemic symptoms. In Edinburgh we decided to test this hypothesis 
by basing our régime on a combination of bed rest and more complete and prolonged 
immobilisation of the affected joints. General physical and cardiovascular efficiency were 
maintained by maintenance exercises, and detailed attention to postural alignment. Muscles 
in relation to the splinted joints were maintained by static contractions and graduated 
resisted exercises without joint movement. This basic régime was supplemented by well 
balanced diet, additional vitamin concentrates, oral and intravenous iron with analgesics 
ind hypnotics when necessary. Splints on the upper limbs were removed for meals and 
toilet. The results of this more prolonged initial immobilisation of the affected joints have 
been very encouraging, especially in early acute cases with involvement of the weight bearing 
joints. Pain and swelling subside more rapidly than in patients treated along more conventional 
lines. There is often a striking improvement in general well-being, accompanied by a fall in 
sedimentation rate, improved appetite and gain in weight. Usually the range of movement 
returns rapidly even after two to three weeks’ complete immobilisation. The second stage of 
treatment consists in non-weight-bearing resisted exercises, with weight and pulley until joint 
stability has been restored. Too often in the past weight-bearing was allowed before adequate 
muscle control had been attained, and the vicious circle of recurrent effusion and muscle 
wasting set in. It is of great interest that in patients given ACTH or cortisone there is a rapid 
suppression of pain and stiffness in the affected joints. Function may improve dramatically 
within twenty-four to forty-eight hours. It may be some days or even one or two weeks 
before the sedimentation rate begins to fall and the other signs of systemic disturbance 
low haemoglobin, altered plasma proteins) begin to revert to normal. This suggests that 
the adrenal steroids act directly on the inflammatory process in and around the joints. The 
fact that cortisone and compound F have a beneticial effect when injected into the joints 
would favour this hypothesis. It seems, therefore, that the constitutional disturbance may 
be caused by the primary inflammatory process in the joints and only subsides when this has 
been adequately controlled These observations at least lend some justification to the 
suggestion that physiological rest and gentle handling of the joints in the acute phase of the 
disease may play an important part in controlling the constitutional symptoms and facilitating 
the ultimate restoration of function in the joimts themselves. Our approach has been 
expermmental, and no claims are made that the régime described has vet been justitied, but 
at least it has provided us with food for thought and has raised doubts as to the real value 
of the daily passive movements so religiously prescribed in every standard text-book 


ORGANISATION AND FACILITIES 

Another important advance in recent vears has been the recognition by the authorities 
of the need for increased facilities for the treatment of the chronic rheumatic diseases. 
Out-patient chimics and special hospital units have been set up in a number of centres. 
There may well be valid objections to segregation of these patients, but, having been personally 
responsible for the care of patients suffering from rheumatoid arthritis in the general wards 
of a busy hospital and in a special unit for rheumatic diseases, I can testify that the latter 
arrangement is much to be preferred from the patient’s point of view. The detailed daily 
regime of rest, exercises, physiotherapy, occupational therapy and graduated rehabilitation 
can be efficiently organised only in such units. I do not think that this form of treatment 
will be rendered superfluous by cortisone or ACTH, which have as yet thrown no light on 
the etiology or pathogenesis of this disease. In addition, new methods of treatment or new 
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drugs can be assessed under controlled conditions; sufficient material is available to render 


the organisation of research more economical in these days of financial stringency. Perhaps 


the most important function of such units is the establishment of efficient follow-up and 
after-care services. In rheumatoid arthritis, the benefits of hospital treatment are too often 
lost soon after discharge. Patients get lost in busy general medical out-patient departments. 
Time is not available for the necessary adjustments of the patient's way of life at home and 
at work. In Edinburgh some 500 cases of rheumatoid arthritis are under continuous 
supervision at the follow-up clinic of the rheumatic unit. 


CORTISONE AND ACTH 

Now let me consider briefly the significance of Hench’s discovery that cortisone or ACTH 
will rapidly suppress the symptoms of rheumatoid arthritis. In the early days hope ran high 
that a really effective method of controlling the disease had become available. Experience 
in America during the last two years has shown that long-term administration of either 
hormone will give rise to undesirable side-effects in between 40 per cent and 50 per cent of 
patients. Most of these effects are in themselves not serious and are readily reversed on 
withdrawal of the hormone. Others are of graver import. Minor effects are disturbance of 
the electrolyte pattern leading to retention of salt and water and loss of potassium, 
hypertension, rounding of the face, increased hair growth, acne, the development of striae, 
glycosuria, voracious appetite, obesity, nervousness, insomnia, depression and fatigue. In 
long-term administration, the presence of one or more of these effects may so disturb the 
patient as to necessitate reduction of the dose to an ineffective level or cessation of 
treatment, with the inevitable return of arthritic symptoms. Such a relapse may cause 
serious psychological disturbance in a patient who has experienced relief for weeks or months. 
More serious complications may occur in a small but significant proportion of patients who 
require higher doses to control their symptoms. Haemorrhage from the gastro-intestinal 
tract, peptic ulceration or perforation of existing ulcers, psychosis, thrombophlebitis with 
the possibility of embolic complications, fracture of the long bones or collapse of vertebral 
bodies especially in elderly patients, activation of tuberculous lesions, masking of the signs 
of intercurrent infection, and sustained hypertension—all have been recorded. Serious 
symptoms such as profound weakness, depression, anorexia, generalised pain in the 
muscles and joints, made worse by activity and relieved by rest, have appeared on the 
withdrawal of cortisone in some cases. This cortisone-withdrawal syndrome does not 
appear to be due to adrenal depression, but may be related to a relative deficiency of adrenal 
steroids after prolonged high dosage. It should be noted, however, that in about a third of 
the patients treated with cortisone, symptoms can be controlled for long periods by doses 
which do not give rise to such undesirable side-effects. This is most common in cases where 
the disease is present in a mild or moderate form. It has become clear, however, that ACTH 
and cortisone do not cure. Sustained remission after withdrawal is rare. Prompt relapse in 
a few days is much more common. It has also become clear that the anti-inflammatory 
effect in rheumatoid arthritis is non-specific. Similar effects can be produced in a wide variety 
of diseases of unrelated etiology. It is the suppression of the normal inflammatory reaction 
which renders the hormone dangerous in infectious disease. For these reasons and for others 
it cannot be said that the use of ACTH or cortisone is a practical routine method of treatment 
at the present time, even if they were available in unlimited quantities. 

There may be certain circumstances when their use for a short time may be valuable. An 
“umbrella”’ of cortisone may render the correction of deformities by manipulation or operation 
much easier by suppression of the acute process and damping down post-operative reaction. 
Another occasion when cortisone or ACTH may be of value is in the patient who is running 
a downhill course in spite of conventional measures. Hormone administration over a limited 
period may enable contractures from spasm to be corrected and splints applied. Muscle 
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power and function may be improved during the pain-free period. Gradual withdrawal of 
the hormone will certainly be followed by a renewal of the disease process, but gains may be 
held until the active phase subsides 

Research is proceeding into the possibility that when it Is given in combination with 
other substances. the effective dose of cortisone may be cut to a safe level. One report states 
that the simultaneous administration of para-aminobenzoi acid markedly enhances the ettect 
of cortisone, and doses as low as 25 milligrams daily may be effective. It remains to be seen 
whether this will be confirmed. The combination of gold and cortisone has been tried by a 
number of workers in the hope that the remission induced by cortisone might be maintained 
by gold. Reports are conflicting. Some state that results have been encouraging, others that 
cortisone seems to Oppose the action ot gold More extensive trials are required. 

It has been shown in America that the intra-articular injection of cortisone can exercise a 
beneticial local effect. Repeated injections, however, are not well tolerated. It has been found 
that compound F, on the other hand. causes no untoward reactions and can be injected 
repeatedly in doses of 25-50 milligrams. Marked improvement in function can be maintained 
without any untoward systemic effects. Further experience ts required, but this method 


may prove to be a valuable means of controlling symptoms, espe ially in the weight-bearing 


joints in rheumatoid arthritis 


THE IMPORTANCE OF TEAMWORK 

No review of recent advances in the treatment of rheumatoid arthritis would be complete 
without mention of the major contributions made by orthopaedic surgery. Vitallum cup 
ind nylon arthroplasty, the Judet prosthesis and many other procedures have markedly 
improved the outlook for severely crippled patients. Tam sure that the continued co-operation 
between physicians and orthopaedic surgeons interested in the treatment of this most baffling 
ind disabling disease will be invaluable in improving existing methods and in the production 
of new approaches to the complex problems that still await solution. It is certain, however, 
that real progress must await a better understanding of the fundamental cause or causes of 
the disease 
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SURGICAL TREATMENT OF THE RHEUMATIC DISEASES * 
W. ALEXANDER Law, Lonpon, ENGLAND 
In this paper I propose to discuss the operative measures that may be of value in the 


treatment of deformities and disabilities resulting from rheumatoid arthritis and from allied 
conditions, such as Still's disease and ankylosing spondylitis. 


The tirst great problem is to decide what is the correct time for surgery. In the past, 


surgical treatment has usually been deferred until the stage when the disease has become 
“burnt out.’’ The result of this policy has been that the orthopaedic surgeon has been faced 
with the problem of reconstructive surgery in patients, often with gross deformity, whose 
muscles have been reduced to fibrous ribbons and whose ligaments and joint capsules have 
become mere masses of scar tissue. In addition, with the involvement of one or more principal 
joints, many secondary joints are put out of action and undergo degenerative changes, so 
that the limb as a whole is even more seriously Shandicapped than would be the casé with 
single joint involvement. Only occasionally in rheumatoid arthritis do we have the good 
fortune to be able to treat a single large joint, as is so often the case in osteoarthritis. 

It is well known that the disease pattern consists of a series of remissions alternating 
with periods of activity, during which the joints are painful and swollen, with muscle spasm 
and deformity, a constitutional upset, and rise of the blood sedimentation rate. During the 
periods of remission, though the resolution of the joint involvement is seldom complete, the 
general condition of the patient is much improved, there is less pain and therefore less muscle 
spasm and greater mobility. It would appear logical, therefore, to avoid operating during 
the active phase; but on the other hand it is harmful always to wait until the periods of 
remission have lengthened to such an extent that the disease is ‘‘ burnt out,’’ even if this 
does occur eventually after a number of years. Some of the major reconstructive operations, 
especially in the larger joints, are certainly better carried out at the “‘ burnt out’ stage, 
but there are many smaller operations that are useful during the earlier phases of the disease, 
and if carried out at the appropriate time they may prevent more widespread disability in 
the limb as a whole. Thus, it may be said that there are two groups of operations applicable 
to the treatment of the rheumatic diseases: 1) those that are permissible in the active phases 
of the disease; and 2) those that are best carried out when the active phases Gf the disease 
are infrequent and interspersed with long periods of remission. In the first group, the operation 
should be carried out when the sedimentation rate is beginning to fall and the active phase 
is past the peak, rather than at the height of the disease activity. Operation must, of course, 
be combined with appropriate conservative treatment under medical and physiotherapeuti« 
supervision. It is not the intention to replace conservative treatment by surgery, but in some 
cases to invoke surgery at an earlier phase than has been the rule in the past. 

Many of these cases of rheumatoid arthritis require a very complicated operative and 
rehabilitation programme. It is highly desirable that such cases be treated in special centres, 
where all the facilities are readily available, and that their treatment programme be supervised 
not by the surgeon alone but by a clinical team consisting of physician, specialist in physical 
medicine, radiotherapist in some cases, and orthopaedic surgeon. The haphazard management 
of these cases in busy city hospitals is doomed to failure without such team-work. 


OPERATIONS APPLICABLE TO THE EARLY STAGES OF THE DISEASE 
Kheumatoid arthritis in the upper extremity leads to a characteristic deformity of the 
limb as a whole —the result of muscle spasm. The shoulder is adducted and rotated medially, 


* Paper read at the Annual Meeting of the British Orthopaedic Association in Edinburgh, October 1951. 


voL. 34 B, no. 2, May 1952 215 


D 


A 


216 W. A. LAW 


In 
selected cases, with certain lesions of the shoulder or elbow, operations in the early stages of 
the disease are of value. In the lower limb, the only joint which can be benetited by early 


the elbow is flexed, the wrist and fingers become flexed and deviate to the ulnar side. 


operation is the knee, and that only in special circumstances. 


SHOULDER 


Excision of acromion— Bursitis in the subacromial and subdeltoid region is commonly 
associated with rheumatoid arthritis of the shoulder joint, and further restricts scapulo- 


humeral movement, in addition to causing severe pain. Excision of the acromion process 


frees the tendinous shoulder cuff and enables the congested villous bursa to be excised 


completely, in addition to allowing repair of any shoulder cuff lesion. The acromion process 


is best resected through the acromio-clavicular joint, and in closing the wound the central 
tendons of the deltoid must be firmly sutured to the periosteal attachment of the trapezius. 
Excision of the acromion is essentially a pain-relieving operation, but by alleviating muscle 


spasm, it may lead to improvement of scapulo-thoracic movement and of the function of 


the shoulder girdle as a whole. The function of elbow, wrist and finger joints can then be 


enhanced by ordinary physiotherapeutic measures and active use much more easily. 


ELBOW 


Excision of head of radius — In the early stages of rheumatoid arthritis of the elbow, spasm 
of the biceps muscle is a prominent feature. Early cases have been reported (Smith-Petersen, 
Aufrane and Larsen 1943), in which the radial head has been drawn out of alignment and 
pressed up against the capitulum, with damage to the articular surface. Unusually rapid 
deterioration of the joint is likely to ensue, with destruction of the articular surfaces by the 


rheumatoid “ pannus.”’ If synovectomy with excision of the radial head is carried out at the 


appropriate stage, pain and muscle spasm are relieved, and elbow joint function is maintained. 
Phe difficulty is to detect these cases early enough, and far too frequently the joint involvement 


is such that a much more complete reconstruction is required. 


KNEE 


Synovectomy — In those relatively few cases characterised by recurrent “‘ hydrops ”’ of the 
joint, with periodic swelling due to gross effusion and synovial thickening lasting a few days 


at a time and then settling for a few weeks or months, subtotal synovectomy is well worth 


while. If the articular cartilage has been extensively eroded, synovectomy alone is useless 
and will result only in an unsound fibrous ankylosis, but if it is performed at the earlier stage, 


a useful range of painless movement can be maintained over some years at least. Two cases 


treated in this manner have a flexion-extension range of 90 to 180 degrees maintained over 


two vears so tar 


INTERMEDIATE AND LATE OPERATIONS 


ELBOW 
Arthroplasty Arthroplasty of the elbow joint in rheumatoid arthritis is best effected by 
the “excision '' type of operation. If insufficient bone is resected re-ankylosis is likely to 


occur. In the early stages after operation considerable instability is to be anticipated, but 


the periarticular fibrosis will counteract this quite efficiently in due course. Arthroplasty 
of the elbow is not hkely to provide a sufficiently strong arm for crutch support; therefore 
if the use of crutches ts likely to be necessary, arthroplasty should be deferred until the patient 


is Independent of crutches or sticks for walking and standing. 
Arthrodesis. Arthrodesis of the elbow in the best functional position, according to the 
patient's requirements, gives a painless and strong limb suitable for the heavier forms of 


activity, such as carrying and taking support, but is probably of less value than arthroplasty 


to patients who are taking up a lighter or sedentary tvpe of occupation. 
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WRIST AND HAND 


Radio-carpal fusion — Involvement of the wrist and hand in rheumatoid arthritis results in 
painful, stiff fingers and a useless hand. The wrist is flexed and deviated to the ulnar side, 
as also are the metacarpo-phalangeal and interphalangeal joints. This type of deformity 
places the hand in its most useless position. In order to restore function it is important in 
the first place to have the wrist in the so-called “grasp” position, in some 10 to 15 degrees of 
dorsiflexion, the thumb in mid-opposition, and the metacarpo-phalangeal and interphalangeal 
joints shghtly flexed. All movement about this neutral position is useful, and the power of 
the hand as a whole is most easily maintained or restored with the wrist and fingers in that 
position. It is important, therefore, that the wrist and fingers be prevented from assuming 
the typical deformity, and conservative treatment is directed towards this end. However, 
only too frequently patients are seen when marked deformity is already established. It is 
desirable that operative measures be carried out before this stage is reached. Radio-carpal 
fusion, with an excision of the lower end of the ulna, places the wrist in the best functional 
position and at the same time enables a certain amount of pronation and supination to be 
maintained, 

Technique—The technique employed is that of Smith-Petersen (1940). A bayonet incision is 
made over the lower end of the radius and ulnar margin of the hand, and the ulna is divided 
by an oblique osteotomy a little more than an inch above the tip of the styloid process. The 
radio-carpal joint is exposed by reflecting the capsule and ligaments from the radius by 
subperiosteal dissection, and articular cartilage is removed from the lower end of the radius 
and the proximal row of the carpus. Slots are made into the lower end of the radius and the 
carpus into which grafts from the lower end of the ulna are fitted. The remaining cavities 
are packed with bone chips, and the wrist is immobilised in 10 to 15 degrees of dorsiflexion. 
This operation should be carried out before deformity is extreme, and before there is gross 
destruction of the metacarpo-phalangeal and interphalangeal joints. 


HIPS 


Choice of operation — In considering surgical treatment of fixed flexion-adduction deformities 
of the hip joints in rheumatoid arthritis and ankylosing spondylitis, the choice of treatment 
is often governed by the fact that both hips are involved, sometimes with the knee joints 
and spine. Thus, there is a strong indication for some type of arthroplasty or pseudarthrosis. 
The pseudarthrosis of the Girdlestone (1947) or Batchelor (1948) type undoubtedly frees the 
hip, and in virtue of the surrounding fibrosis in the soft tissues, is unlikely to be markedly 
unstable. Such an operation restores movement, enabling the patient to sit and take steps, 
allows deformity to be corrected, and enables the patient to regain some muscle elasticity 
and power. With the more formal arthroplasties, such as the Smith-Petersen (1939) vitallium 
mould arthroplasty, it is important to realise that one operation may be insufficient and that 
one or more revisions may be required to increase movement, relieve pain and overcome 
ankylosis from fibrous or bony proliferation. At these operative revisions, the effect of even 
limited function in the re-formation of the joint is seen to be most striking. The femoral head 
and the acetabulum are lined by smooth, glistening fibrocartilage, and the texture of the 
underlying bone is much more firm than the soft vascular bone which is present with the 


rheumatoid pannus. When a vitallium mould or cup is used, re-ankylosis occurs less frequently 
than was the case when fascia lata, fat or Baer’s membrane was interposed; but even so the 
risk of recurrence of stiffness and deformity is much greater in rheumatoid arthritis and 
ankylosing spondylitis than is the case in osteoarthritis treated by mould arthroplasty. 
Similarly the Judet type of operation, when employed for rheumatoid arthritis or ankylosing 
spondylitis, affords much less gain in movement and less complete relief from pain than it 
does in osteoarthritis. I have not myself performed a Judet operation for rheumatoid arthritis 
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rheumatoid arthritis of the hips before operation, 


Fic, 2 


same case as Figure 1. Appearance of hips after bilateral mould arthroplasty. 
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and the last statement is based entirely on the experience of other surgeons, mainly on the 
continent of Europe. 

Technical considerations—The following technical points are important in mould 
arthroplasty for rheumatoid arthritis and ankylosing spondylitis: 1) The acetabulum must 
be made as large as possible consistent with the stability of the mould and the femoral head. 
2) The joint capsule and synovial membrane are excised completely, together with the 
rheumatoid pannus, which is creeping over the articular surfaces and margins of the acetabulum 
and femoral head. 3) Because of the soft vascular nature of the bone, considerable haemorrhage 
must be anticipated in the course of reshaping the joint surfaces, and therefore there must be 
adequate facilities for blood transfusion. 4) Extensive coagulation of the raw bone margins 
around the acetabulum and the new femoral head at the completion of the reshaping stage 
of the operation aids in the prevention of excessive new bone formation. 5) The atrophic 
nature of the bone, and the importance of gaining free mobility, may mean that the ordinary 
arthroplasty operation has to be modified. Thus the modified Whitman type of operation 
may sometimes be appropriate; in this technique most of the femoral head is sacrificed, the 
stump of the neck 1s reshaped, the greater trochanter with its attached muscles is transplanted 
down the femoral shaft to lengthen the femoral neck and place the important gluteal muscles 
at a better mechanical advantage. As an alternative, the modified Colonna operation may be 
used, in which the whole of the femoral head and neck is removed, and the great trochanter 
itself is shaped and smoothed to form the articulating surface; the trochanteric muscles are 
detached and resutured to the vastus lateralis expansion on the femoral shaft. If the new 
joint lacks stability a vertical osteotomy cut may be made into the acetabular margin, the 
outer fragment being wedged outwards and the gap packed with bone chips; this increases 
the depth of the acetabulum and helps to prevent post-operative dislocation. This type of 
reconstruction can be carried a stage further and the reshaping done at the level of the 
inter-trochanteric region to form a ‘* proximal shaft arthroplasty.” 

My own approach to the problem has been to undertake the ordinary type of mould 
arthroplasty as a primary procedure in most cases (Figs. | and 2), being prepared to carry 
out a revision at a later date, should this be indicated, and at this revision carrying out one 
of the modifications, should the texture of the bone warrant it. It is possible that the wider 
resection of bone in the modified Whitman and modified Colonna type of operation may be 
advisable on account of the fibrosis in the periarticular structures, especially when there is 
marked muscle spasm. 

Results— I have reviewed thirty-eight cases of rheumatoid arthritis and ankylosing spondylitis 
in which I have performed single or bilateral vitallium mould arthroplasties. These are 


consecutive cases, and all have been followed for at least two years after operation—the 


first for four and a half years. The average range of movement after operation is shown in 
Table I, which also shows for comparison the movement regained in a series of cases of 
bilateral osteoarthritis treated at the same time. It is clear that the range of movement in 
rheumatoid arthritis is less satisfactory than in osteoarthritis, but on the other hand it is a 
useful range and enables a patient to walk with sticks and to sit at least on a high chair. 
This range of movement is seldom sufficient to enable the patient to put on his own shoes 
and socks, but in many cases this would be difficult on account of stiffness in the corresponding 
knee joints. In the post-operative stages there is pain and stiffness in the surrounding muscle 
groups, but this is of a very different kind from that of an active arthritis. Many of these 
patients have, however, had exacerbations of pain suggesting reactivation of the disease, but 
provided post-operative exercises were continued the loss of movement was only temporary. 

Re-ankylosis has occurred in six cases. Further treatment has been either by operative 
revision or by merely removing the mould, allowing the new joint surfaces to come into 
contact. On the whole, in rheumatoid arthritis and ankylosing spondylitis, removal of the 
mould has proved unsatisfactory, and has favoured re-ankylosis either by strong fibrous 
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tissue or bone. In other words, if an operative revision is to be undertaken it should include 
complete reshaping of the femoral head and acetabulum and fitting of a new mould, fulfilling 
the ordinary principles as laid down by Smith-Petersen. The other complications in this 
series of cases are listed in Table IT. 


TABLE I 


KANGE OF Hip MovEMENT AFTER VITALLIUM Movutp ARTHROPLASTY 


: Movement in degrees 
Number Number Average 


ot of age 


Abduction- 
cases hips (vears) Flexion 


XLotatio 
adduction Rotation 


Kheumatoid arthritis 20 47 50 25 15 


Ankylosing spondylitis y 75 


Bilateral osteoarthritis 56 § 3! 15 


TABLE II 


COMPLICATIONS OF MOULD ARTHROPLASTY IN RHEUMATOID ARTHRITIS 


Early Intermediate Late 


Surgical shock, possibly fat embolism 
(death 


Superficial infection 


(revision) 


Dislocation 
1 
Subtrochanteric fracture. 
(at Operation) (at manipulation) 
Post-transfusion jaundice 2 
Arthritic flare 


Adhesions requiring manipulation 


Ke-ankylosis necessitating revision 6 


Amyloid disease ; 


Effect of cortisone Two of the cases in this series have recently had courses of cortisone, 
but this does not appear to have influenced the joints which had already been treated by 
mould arthroplasty, and I understand that this corresponds to the findings of the workers at 
the Mayo Clinic. 

Discussion After reviewing these cases, I feel that mould arthroplasty is of some real help 
in the treatment of rheumatoid arthritis of the hip joints, although the results are less gratifying 
than in osteoarthritis. Fixed deformity is considerably reduced, joint pain is alleviated, if 
not completely removed, and the limited range of movement is certainly of value to the 
patient. Walking unaided is achieved in only a few cases, and most require two sticks if 
walking for any distance out of doors, Sitting, at least on a high chair, is possible, and most 
patients can climb stairs with a certain amount of effort. Few, however, can tie their own 
shoes or put on their own stockings or socks. If re-ankylosis is going to occur, it will take 
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place during the first twelve to eighteen months after operation. During this time a certain 
amount of muscular redevelopment is possible, making revision worth while, whether by 


arthroplasty or pseudarthrosis. 

These only moderate results have required a great deal of hard work in the post-operative 
management, both on the part of the patients themselves and the nurses, physiotherapists 
and medical staff concerned. However, an important secondary effect of this surgical 
treatment is seen in the great improvement in morale of all these patients, who before 
operation were often doomed to a chair or bed existence. 


Fic, 3 Fic. 4 
Arthroplasty of the knee with an interposed vitallium mould. The joint proved 
unstable and arthrodesis had to be undertaken later. 


KNEE 
Arthrodesis—When the knee joint is grossly disorganised, arthrodesis is the most effective 
operation for providing stability and freedom from pain. 

Arthroplasty—It would, of course, be an advantage if movement could also be retained, 
but up to the present I can only report failure in my attempts to obtain an adequate result 
with arthroplasty in rheumatoid arthritis. Two main methods have been tried. In the first, 
a single lower femoral condyle is shaped to articulate with a deepened saucer-like surface on 
the upper end of the tibia through an interposed vitallium mould (Figs. 3 and 4). This 
reconstruction has proved too unstable in spite of leaving the lateral ligaments intact, and 
has not given more than 30 degrees of flexion movement. In the second method, the femoral 
and tibial condyles were reconstructed along anatomical lines, again leaving the lateral 
ligaments intact, and without using any interposition substance. Despite continuous limb- 
traction for some weeks in order to try to establish a joint space and to allow the new joint 
surfaces to organise, bony ankylosis has occurred. 


FEET AND TOES 

Occasionally the small joints of the feet require operative correction on account of a 
severe rigid claw toe deformity, with or without an associated hallux valgus. The standard 
operations for these deformities are of use, including the Keller type of operation for hallux 
valgus, resection of the proximal phalanx or interphalangeal arthrodesis for hammer toe. 
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When the metatarsal heads have dropped markedly, excision of the heads of the second, 
third and fourth metatarsals may give considerable relief in weight-bearing. In very severe 
deformities amputation of the toes is worth consideration, 


SPINE 
Correction of flexion deformity by osteotomy —A rigid thoracic kyphosis is a common 
sequel to ankylosing spondylitis and is sometimes seen in ordinary cases of rheumatoid 
arthritis (Fig. 5). The deformity is the result of fibrosis and contracture in the long and short 
spinal ligaments, these changes being followed by calcification and, at a later stage, ossification, 
both in the ligaments and in the capsules of the intervertebral joints. In severe cases the spine 
becomes a solid mass of bone from the occiput to the sacrum, with loss of the normal cervical 
and lumbar lordoses and a marked increase in the thoracic kyphosis. Thus, the patient, in 


Fic. 5 Fic. 6 
Figure 5 — Rheumatoid spondylitis. Appearance of patient 
betore operation, Figure 6—After correction by lumbar 
spinal osteotomy. 


addition to finding it difheult to see ahead, also experiences difficulty with respiration and may 
have gastro-intestinal symptoms from pressure of the costal margin on the upper abdominal 
contents. Respiration is almost entirely diaphragmatic, the costo-vertebral joints being 
involved in the bony ankylosis, and therefore any restriction of this diaphragmatic movement 
is of danger to the patient. Severe deformity can often be avoided by correct conservative 
treatment, but ngid kyphosis may develop despite sound conservative treatment with plaster 


jackets or plaster-shell immobilisation or the use of spinal supports. 

Osteotomy of the spine should not be undertaken lightly. On the other hand, the patient 
should not be left until the deformity is extreme. In the earlier stages an easy correction can 
be made which brings the main thrust into the vertical axis of the spine in a single stage 


(Fig. 6), whereas, if the deformity is left to become extreme, the correction must be carried 
out in two or more stages, because of the contracture of the soft tissues and the risk of 
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damaging important structures such as the aorta, the inferior vena cava and the nerve 
trunks to the lower extremity. It is safer and easier to carry out the osteotomy in the lumbar 
region, where the spinal canal is relatively large and below the level of the cord proper there 
is less danger of causing neurological damage. 

Technique—The operation consists in making a lumbar lordosis to compensate for the rigid 
thoracic kyphosis (Figs. 7 and 8), and this will even benefit the cases in which most of the 
kyphosis is in the cervico-thoracic region. Spinal movement of course is not restored nor is 
the deformity directly corrected. The bone is divided in a V or “ butterfly-shaped ’’ manner 
across the line of the articular processes, from the interlaminar space to the intervertebral 
foramina, and correction is achieved by hyperextension, using the operating table if possible 
for this purpose, and carrying out the manoeuvre under complete and absolute control. In 
the course of the hyperextension, the anterior longitudinal ligament will snap. If it is osseous 


Fic, 7 Fic. 8 
Ankylosing spondylitis. Figure 7 shows condition before operation. There was bony fusion of the 
posterior structures, Figure 8-—After spinal osteotomy at L.3-4 vertebral level, showing final 
correction. 


there is a loud and palpable rupture; if the ligament is still fibrous it is felt to give with a 
soft thud, and after the correction the base of the spinous process above the osteotomy level 
must rest firmly on the shelf of bone below. Fusion at the osteotomy site is usually obtained 
easily with a modified Hibbs type of procedure, with or without internal fixation. 
Post-operative treatment—-Plaster immobilisation should be continued until fusion is solid, 
usually a matter of about three to six months, and for the first part of this period the patient 
can be nursed either on a plaster shell or with one thigh incorporated in the plaster so as to 
make nursing easier. Spinal exercises and breathing exercises play an important part in the 
post-operative treatment, and after the plaster has been removed, a spinal support should be 
worn until the musculature has regained its tone and power. 

I have not undertaken spinal osteotomy in the cervical spine because of the relative 
narrowness of the spinal canal and the danger of injury to the spinal cord. In the thoracic 
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region, in rheumatoid arthritis or ankylosing spondylitis, involvement of the costo-vertebral 
joints would make correction difficult, if not impossible. I have never found it necessary to 
divide the anterior longitudinal ligament through an anterior approach, as is described by 
Herbert (1950) and La Chapelle (1946). 

Complications —[n a series of over thirty cases there have been four deaths. The first was 


the result of an error of nursing, in which the patient, after being turned prone, was allowed 
to slip down the bed, and because of the rigid deformity of the cervical spine he could not 
save himself from suffocation in the pillows. These patients should never be left unattended 
when they are prone, and they should never be left prone at night when vision may not be clear. 


Fic. 9 


\ post-mortem specimen showing a section at a spinal 
osteotomy site with no spinal cord injury. Above is the 
large perforation in the stomach which proved fatal. 


The second death occurred from fracture-dislocation at the cervico-thoracic junction 
with injury to the spinal cord. At post-mortem the osteotomy site in the lumbar region was 
found to be clear of any haemorrhage or injury to the cord, but the cause of the disaster was 
found to be at this higher level. It is impossible to say at what stage in the operation this 
occurred ; it may have been during intubation of the patient for anaesthesia, or while lifting 
the patient on or off the operating table, or at the time of effecting the hyperextension, or 
while applying the plaster, and of course it is one of the dangers when dealing with this soft 
vascular type of bone 
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The third death was the result of a perforation of a large gastric ulcer into the lesser sac 
of the peritoneum (Fig. 9). Again, the osteotomy site was found to be perfectly clear, the 
large vessels being intact in spite of the longitudinal ligament being snapped across quite 
cleanly, and the adjacent psoas muscles being stretched, but not lacerated. 

The fourth death was from renal failure two months after operation, at a stage when the 
patient had been placed in an ambulatory jacket. The cause for this kidney failure could not 
be determined; there were no renal calculi, and there had been no previous history of renal 
insufficiency. 

There has been no case of injury to the spinal cord, or of undue haemorrhage into the 
cord or thecal space, and the only other complications have been temporary foot-drop, 
probably the result of overstretching of the nerve root in a case in which correction of 90 
degrees was obtained, and delayed fusion, in a patient whose spine was still unfused at the 
osteotomy site five months after operation. 

In four cases correction was undertaken in two stages in order to gain sufficient 
hyperextension. Correction of between 45 and 50 degrees is usually maintained without 
difficulty. 

Spinal osteotomy is sometimes required in conjunction with correction of severe flexion 
deformity of the hip joints, and it may be carried out either before or after operation on the 
hips. It must be pointed out, however, that in many cases correction of a severe flexion 
deformity of the hips may be all that is required to bring the patient more erect. 


TEMPORO-MANDIBULAR JOINTS 


In some cases of Marie Strumpell arthritis the temporo-mandibular joints undergo bony 
ankylosis which interferes with nutrition and speech. Arthroplasty of the temporo-mandibular 
joints by resection of the mandibular condyle restores mobility of the jaw; this may be a 
necessary preliminary to improving the nutrition of the patient in preparation for other 
operations, or for purposes of anaesthetic intubation. It is important to note that after a 
bilateral temporo-mandibular arthroplasty, when the second side is operated upon within 
two to three weeks after the first, great care must be taken to prevent the tongue from slipping 
backwards and asphyxiating the patient during the first few days, when there is considerable 
loss of muscular control. 

REFERENCES 
BATCHELOR, J. S. (1948): Excision of the Femoral Head and Neck for Ankylosis and Arthritis of the Hip. 
Postgraduate Medical Journal, 24, 241. 
CuaPeELle, E. H. La (1946): Osteotomy of the Lumbar Spine for Correction of Kyphosis in a Case of 
Ankylosing Spondylarthritis. Journal of Bone and Joint Surgery, 28, 851. 
GIRDLESTONE, G. R. (1947): Quoted in British Surgical Practice, Vol. 1, 404. Edited by Sir E. Rock Carling 
and Sir J. Paterson Ross. London: Butterworth & Co. (Publishers) Ltd. 
HERBERT, J. J. (1950): Chirurgie et Orthopédie du Rhumatisme. Paris: Masson et Cie. 
SMITH-PETERSEN, M. N. (1939): Arthroplasty of the Hip: A New Method. Journal of Bone and Joint 
Surgery, 21, 269. 
SM!TH-PETERSEN, M. N. (1940): A New Approach to the Wrist Joint. Journal of Bone and Joint Surgery, 
22, 122. 
SMITH-PETERSEN, M. N., Aurranc, O. E., and Larsen, C. B. (1943) Useful Surgical Procedures for 
Rheumatoid Arthritis Involving Joints of the Upper Extremity. Archives of Surgery, 46, 764. 


34 B, no. 2, may 1952 


: 
i 
| | 
= 


TECHNIQUE, DANGERS AND SAFEGUARDS IN OSTEOTOMY 
OF THE SPINE 


J. Crawrokp ApaAms, Lonpon, ENGLAND 


Osteotomy of the spine, introduced by Smith-Petersen ef al. in 1945, brings such profound 
relief to those who have become grotesquely crippled by increasing flexion deformity that if 


it can be done with safety it must take a secure place in orthopaedic surgical practice. The 
operation presents remarkably little technical difficulty. But there are serious potential 
dangers, both during the operation and in the early post-operative period, which demand the 


exercise of particular care if a successful outcome is to be reasonably assured. 


PRINCIPLES AND TECHNIQUE OF OPERATION 


Smith Petersen et al. (1945), La Chapelle (1946) and Law (1949) have described the 
technique of the operation, which they carry out with the patient in the prone position. 
I have used a modified technique, the details of which have been worked out from experiments 
with a model and on the cadaver, and have preferred to undertake the operation with the 


patient in the lateral posture, which I consider offers greater safety. 


Fic. 1 Fic. 2 


Diagram showing the mechanics of spinal osteotomy. Note that the apex of the 
excised wedge is at the posterior margins of two adjacent vertebral bodies 


Principles The operation consists simply in excising a wedge of bone from the posterior 
elements of the spinal column, after which the spine is forcibly hyperextended at the level of 
the osteotomy by three-point pressure—at sternum and symphysis pubis in front, and site 
of osteotomy behind (Figs. | and 2). Because of the relative fixity of the thoracic spine 
afforded by the attachment of the ribs, and because the cauda equina is less vulnerable than 
the spinal cord, the corrective operation is done at the lumbar level (usually at L.2-3 or L.3-4) 


wherever the principal deformity may be. The base of the excised wedge is directed posteriorly ; 
its apex lies at the fulcrum of the corrective movement, which is at the posterior rm of the 
selected intervertebral disc and the margins of the adjacent vertebral bodies (or, in other 
words, at the anterior margin of the corresponding intervertebral foramen). The angle of 
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the wedge is equal to the correction obtained, and is calculated before the operation according 
to the degree of deformity. 

Posture— The operation is most comfortably and safely carried out with the patient in the 
lateral posture (preferably on his left side). The lateral posture offers several advantages, of 
which the following are the most important. 1) It facilitates the positioning of a grossly 
flexed patient on the table. 2) It lightens the inevitably difficult task of the anaesthetist. 
3) It reduces the anaesthetic risk by facilitating the maintenance of a clear airway and by 
allowing the fullest respiratory excursion. 4) It affords greater comfort to the surgeon. 
5) It makes the operation easier because any oozing blood flows away from the depths of 
the wound instead of into them. 6) It eliminates risk of injury to the ankylosed cervical 
spine by pressure of the forehead against the table. It may be argued in favour of the prone 


Apparatus for extending the spine after osteotomy. It is shown “flexed” in Figure 3, and “extended "' in 
Figure 4. The apparatus works by three-point pressure—-at the manubrium sterni and symphysis pubis in 
front, and at the site of the osteotomy behind. 


position that the manoeuvre of extending the spine is more easily carried out in that position 
by ‘ breaking’ the operating table. But in practice there is little difficulty in extending 
the spine manually with the patient on his side. A more certain method, however, which 
gives the advantages of perfect control at every stage of the manoeuvre and of an uninterrupted 
view of the spinal theca, is provided by the use of a special extending apparatus such as that 
illustrated in Figures 3 and 4.* The lateral posture offers such positive advantages over the 


* The apparatus consists of a divided platform, the two halves of which swivel on a cross beam, Their 
movement is controlled by a powerful screw with a traverse of twelve inches, which gives a range ot 
movement of 80 degrees between the two halves of the platform. Three-point pressure is provided by 
vertical bars. The two anterior bars—-one to bear against the manubrium sterni, the other against the 
symphysis pubis—are held rigidly in position on the platform by clamps, and the position of each 1s 
easily adjustable. The posterior pressure point consists of dual bars mounted in sockets, one on each half 
of the platform. These sockets are on sliding members, each of which is thrust into position by a screw 
mechanism. (The purpose of making the sockets retractable is simply to facilitate the insertion of the bars 
at the final stage of the operation.) The points of pivoting and pressure are so designed that when the fulcrum 
bars have been drawn into position against the spinous processes above and below the incision, the axis 
of movement of the two halves of the platform corresponds closely with the axis of corrective movement 
of the spine. 
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Figure 5—The spinous processes 


Model illustrating the tec hnique of excision of the posterior wedge 
have been trimmed away and the dura has been exposed by removal of lamina and ossified ligamentum 


The posterior wall of the intervertebral foramen (consisting of fused facet joint and adjacent 


flavum 
articular processes) has been excised on the left side, and is being divided on the right. Note protection 


of cauda equina and nerve root by curved bone levers (inset). Figure 6—Lateral view showing how 
the wedge to be excised tapers to its apex at the posterior margins of the vertebral bodies. 


Fic. 8 
Excision of the bony wedge has been completed 
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prone that it is well worth while for any surgeon who contemplates undertaking a spinal 
osteotomy to acquire a simple apparatus of this type. 

Technique. Positioning the patient--The patient is placed upon his left side on the platform 
of the spinal extension apparatus, which has been clamped to the operating table. His 
position on the apparatus is so adjusted that the area of the proposed incision lies between 
the dual fulerum bars of the apparatus, which are then removed and sterilized in readiness 
for the later stage of the operation. The two leverage bars are clamped in position in contact 
with the manubrium sterni and the symphysis pubis respectively. 

Excising the wedge—Through a midline incision the spinous processes of four vertebrae (two 
above and two below the site selected for correction) are exposed. Parts of two or more 
processes are excised according to the size of wedge to be removed, the dissection becoming 
narrower as it is deepened down to the plane of the laminae. The ossified ligamentum flavum 
and parts of adjacent laminae are excised over an appropriate length (Fig. 5), with care to 
avoid tearing the dura, which may be abnormally adherent to the overlying bone. When 
the dura has been adequately exposed attention is directed to the lateral masses of bone 
comprising, on each side, the superior and inferior articular processes with the intervening 
joint, which is usually ankylosed by bone. A block must be removed from each of these 
lateral masses so that the wedge-shaped defect tapers evenly to the front of the intervertebral 
foramen (Figs. 5 and 6). A small bone lever with a pronounced curve at its tip (such as 


Trethowan’s) is passed through the inter- 
vertebral foramen from within the spinal canal 
outwards. A second lever is passed in the 
opposite direction to enter the foramen from 
the lateral side (Fig. 5). In this way the points 
of the two levers are made to meet within 
the intervertebral foramen, superficial to the 


emerging spinal nerve (Fig. 5, inset). The 
levers serve to protect the nerve and the cauda 
equina while a tapered block of bone, including 
the posterior intervertebral joint and parts of 
the superior and inferior processes, is removed 
by means of a sharp, thin osteotome (Figs. 7 
and 8). This completes the removal of bone, 
except that the edges of the wedge-shaped 
defect should now be trimmed and straightened 
so that they will lie accurately in contact when 
the wedge is closed by extending the spine 


(Fig. 9). 

The hyperextension manoeuvre— The manoeuvre 
of hyperextending the spine at the site of 
osteotomy presents no difficulty if the 
apparatus illustrated in Figures 3 and 4 is used. Fic. 9 


The movement is under perfect control, and The spine has been hyperextended, hinging at 
the posterior margins of the vertebral bodies 
The raw bone surfaces are in contact 


the surgeon has a clear view of the spinal theca 
throughout. The sterilized fulcrum bars are 
placed in their sockets on the apparatus and are thrust into position against the spine by 
turns of the small screws. One bar should bear against the upper segment and the other 
against the lower, with the incision between. The axis of movement of the apparatus then 
coincides automatically with the axis of corrective movement of the spine. All that is now 
necessary is for an assistant to turn the main screw. Closure of the wedge is best effected 
slowly, to avoid sudden stretching of the abdominal structures. When the wedge is closed 
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and its margins meet (Fig. 9) bone chips are packed about the line of contact and the 


wound 1s closed 
If an extension apparatus is not available correction can be accomplished manually with 


the help of an assistant. Three point pressure Is exerted—at the site of the osteotomy behind, 


and at the manubrium sterni and symphysis pubis in front. 

Post-operative treatment— A posterior plaster shell is constructed at the conclusion of the 
operation, There is no dithculty in making the shell with the patient still in the lateral posture, 
while full correction is held by the apparatus. When the shell is complete, the fulcrum bars 
are released and the patient is turned on to his back in the shell. An anterior turning case 


is made, preferably forthwith, or else a few hours later, The patient is turned within twenty- 


four hours, and the opportunity is used for finishing off, lining and mounting the plaster 


shell Thereatter the patient is turned as often as required—fairly frequently during the 
| | 


first week, so that the condition of the skin may be closely watched. 


\fter eight to ten weeks in the plaster bed the patient is allowed up in a full-length 


* plaster jacket. This may usually be changed for a spinal brace three to four months after 


Sy, the operation, provided radiographs show satisfactory consolidation. 


DANGERS AND SAFEGUARDS 


so flexed towards the 


Anaesthetic difficulties -In severe deformities the head may be 


sternum that the establishment of a satisfactory airway may be difficult. The respiratory 


excursion is always poor The advantages of the lateral position in diminishing these 


dithculties have already been mentioned. 


Cauda equina injury — This is an obvious potential danger. Injury may occur either from 
stretching or from displacement of one spinal segment on the other.  Séretching—If the 


posterior bone wedge is excised in the way described, the cauda equina is not subjected 


hic. 10 Fic. 11 
bigure Correct excision of posterior wedge Its apex is at the anterior border of the intervertebral! 
foramer During hyperextension the fulcrum of movement remains in front of the cauda equina, which 1s 
nsequently relaxed. The vertebral bodies remain in contact at their posterior margins. Figure 11 
Incorrect excision of posterior wedge. [ts apex is at the posterior border of the intervertebral foramen 
Durnng hyperextension the fulcrum of movement ts behind the cauda equina, which is consequently strained 


The vertebral bodies are forced widely apart 


to a stretching force during the hyperextension manoeuvre. On the contrary it is relaxed, 
because the fulerum of movement is in front of the spinal canal (Fig. 10). But if the apex 


of the excised wedge falls short of the posterior vertebral margins, or if the wedge is not cut 
accurately with straight sides, the fulcrum of movement may lie behind the spinal canal, 


and the cauda equina will consequently be subjected to a stretching force when the spine 


is hyperextended (hig. 11). The safeguard is accurate excision of the wedge as already 


deseribed. Displacement of one spinal segment on the other, with trapping of the cauda 


equina, might occur during the manoeuvre of hyperextending the spine, or during careless 
handling of the patient after the operation, Nevertheless if proper care is taken the risk of 
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such accidents is slight. The following safeguards are suggested. 1) The sides of the excised 
wedge of bone must be shaped accurately so that when the wedge is closed there will be a 


large area of bone-to-bone contact, which helps to give stability. 2) The upper and lower 
PH 


segments must be under perfect control during the corrective manoeuvre, and the correction 
should be performed slowly and deliberately while the spinal theca is kept under direct 
vision. This is assured with greatest certainty by the use of a special screw extension apparatus. 
3) A full length plaster shell should be moulded on to the patient at the conclusion of the 
operation before he is turned. 4) An accurately fitting anterior shell should be made to allow 


the patient to be turned without risk of producing displacement. 
Rupture of the aorta or inferior vena cava—-This is theoretically a distinct danger if 
correction through a large angle is attempted, and especially if the aorta is the seat of 


degenerative changes. Nevertheless one of the writer’s cases has given grounds for the 
belief that the danger of rupture is small. The patient, a man of sixty-seven years with 
grotesquely severe deformity, was hyperextended at the second lumbar interspace through 


90 degrees. Despite advanced atheromatous degeneration, with well marked calcification 
seen radiographically in the aorta, the great vessels were undamaged. Post-operative 
radiographs showed the calcified aorta markedly flattened antero-posteriorly. Safeguards 
against accidental rupture of important vessels are: 1) to carry out the extension manoeuvre 


very slowly, and 2) to avoid correction through a large angle-—60 degrees is perhaps a 


safe tigure—especially if degenerative aortic disease is suspected; if greater correction is 


needed, it would be safer done in two Stages. 

Fracture of an ankylosed cervical spine —If a patient with severe flexion deformity and 
rigid ankylosis of the cervical spine is operated upon in the prone position, great care is needed 
to ensure that the head is kept clear of the table and does not take any of the body weight. 
Otherwise when the extension force is applied to the spine, the neck may be fractured or 
dislocated, as in a case reported by Law (1951).* This danger does not arise if the operation 


is carried out with the patient in the lateral posture. 

Acute dilatation of the stomach and paralytic ileus—This is the most serious danger 
in the early post-operative period, and probably the greatest hazard of the operation. As 
the lumbar spine is extended the abdominal wall is put tightly on the stretch, and the 
abdominal cavity with its contents is compressed antero-posteriorly. An indication of the 
degree of stretching to which the abdominal wall is subjected is the obliteration of the many 
transverse abdominal skin creases that have usually been present for many years, and the 
tightness evident on palpation. The exact mechanism by which acute dilatation of the 
stomach or paralytic ileus is produced is uncertain, but it is clear that mechanical factors 
are important. The condition is evidently allied to the similar complication that may follow 
immobilisation of the spine in a hyperextension plaster jacket, or even in an ordinary plaster 


hip spica, plaster bed or frame. In some cases of acute dilatation of the stomach, as distinct 
from ileus with distension, I believe that tensing of the superior mesenteric artery across 
the third part of the duodenum is an important factor, especially if the coils of small intestine 
are empty and hang like a weight over the brim of the pelvis, suspended on a band of tissue 
of which the artery is the main component. I have operated upon a patient with spontaneous 
high intestinal obstruction in which this was the cause and the findings were confirmed at 


subsequent post-mortem examination. If such a mechanism is a factor in producing 
obstructive symptoms after osteotomy of the spine, it is clear that the prone position will 


be of value both in prevention and treatment. 

Whatever may be the underlying mechanism, the necessity for active treatment at the 
first onset of symptoms is clear. Gastric suction, intermittent or continuous, should be 
instituted, intravenous fluids given and the patient turned into the prone position. In my 


* surgical Treatment of the Rheumatic Diseases, published in this Number of the Journal. 
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last three cases I have introduced a Ryle’s stomach 
tube through the nose before operation and 
intermittent suction has been begun immediately 
if the patient has felt any nausea. Further trial 
with this prophylactic method seems justified. The 
importance of keeping a close watch for the 
development of this potentially lethal complication, 
and the urgent necessity for immediate and energetic 
counter-measures, must be emphasised. 

Pressure sores— Pressure sores develop very 
easily in these patients. Ihe risk is increased by 
the damp plaster bed, whi h is necessarily made at 
the time of the operation because of the change 
that is made in the shape of the spine; a hinged 
plaster bed is not satisfactory because it tends to 
produce local pressure at the site of angulation. 
It is of the utmost importance to avoid pressure 
sores, as Witness one of my patients who died from 
an anterior vertebral abscess which was found at 
post-mortem to have extended directly from a deep 
pressure sore near the site of correction Fig. 12). 
The following safeguards have proved ettective in 


subsequent cases. An anterior shell o1 turning 


case is constructed immediately — after the 

' operation or at the latest within a few hours. This 

pecimen removed at post-mortem froma js dried out and carefully lined during the night 
after operation. The next day the patient ts turned 
riginating in a pressure sore had extended into the anterior shell to allow the skin of the 
wal ind tex ANCCTION back to dry thoroughly, and the posterior shell to 


be dried out, smoothed and lined. Subsequently 
the skin of the back is inspected at intervals of a few days during the first two weeks, 


and after that at weekly or two-weekly intervals. 


SUMMARY 
1. The steps of the operation of spinal osteotomy, as carried out with the patient in the 
lateral posture, are described 

» Details of post-operative management are given, 

[he major risks of the operation are dis¢ ussed and prec autions suggested. 


1am grateful to Dr Cardew f the Photographic Department of St Mary's Hospital Medical School, tor 
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DEPOSITION OF CALCIUM SALTS IN THE MEDIAL LIGAMENT 
OF THE KNEE 


W. Lams, EDINBURGH, SCOTLAND 


The deposition of calcium in various tissues of the body is a common occurrence. 
Hughes (1950) reported three cases of calcium deposition near the elbow, and pathological 


calcification in many sites was discussed by Watson-Jones and Roberts (1934). These 
authors did not, however, mention the deposition of calcium in the ligaments of the knee, 
and few references to this condition can be found. Sandstrém (1988) reported 320 cases of 


Fic. 1! Fic. 2 
Case 1. Figure 1—-A mass of calcification at the medial aspect of the medial femoral condyle of the 


left knee. Figure 2—-Three weeks after operation 


calcium deposition in various parts of the body, calling the condition “ peritendinitis 
calearea.”’ He thought it a common disease of middle age. All the deposits were painful, 
and were treated by deep x-ray therapy. He described only one in which calcium was 
deposited in the region of the medial femoral condyle, and this disappeared after five and a 
half months’ treatment. Lapidus reviewed the subject in 1943, giving emphasis to the treatment 
of supraspinatus calcification by infiltration with procaine, and mentioned four cases of 
“tendinitis with calcification '’ about the knee. Three of these occurred over the medial 
femoral condyle. These patients were not treated by infiltration, and their progress was 


unknown. 


CASE REPORTS 


Two patients were seen recently presenting acute symptoms due to the deposition of 


calcium salts in the medial ligament of the knee. 


Case 1— Man aged fifty-one years, a wireworker. This patient complained of a painful, tender 
swelling on the inner side of his left knee which had been present for three weeks. There was no 
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previous injury, and his general health was good. On examination, a swelling could be seen in the 
line of the medial ligament, centred midway between the upper attachment of the ligament and 
the joint line. It was rounded in shape, about three centimetres in diameter, and very tender 
The swelling appeared to be lying in the deeper tissues of the ligament and moved downwards 
and backwards with the ligament as the knee was flexed. Full movements of the knee were painless, 
but abduction caused some pain. The swelling was thought to be a degenerative cyst in the ligament, 
the contents of which were under tension; but a radiograph showed a mass of calcified tissue in the 
region of the ligament on the medial aspect of the medial femoral condyle (Fig. 1) 

As the condition was causing so much pain and interfering with sleep it was decided to remove 
The swelling was exposed under local analgesia. It lay deep to 


the calcified deposit by operation 
the superficial layer of the ligament, and the overlying tissue was hyperaemic and thickened; it 


contained bright vellow semi-solid material, which oozed out rapidly. The material was contained 


in a cystic cavity lined with granulation tissue in the substance of the ligament. 
radiographs showed that the deposit had been almost completely removed (Fig 
felt immediate relief and, when last seen, two months after operation, was wholly free from symptoms. 


Post-operative 
2). The patient 


Fic. 3 Fic. 4 
Calcification at the medial aspect of the right medial femoral condyle 
Figure 4— After operation 


Figure 3 


Case 2.- Woman aged sixty vears, a school teacher. She had a history of pain in the medial side 
of her right knee for four months. Her sleep was affected and she had to go to work by taxi as it 
was too painful to walk. There was no history of injury, and she was in excellent general health 
She had been treated by radiant heat, short-wave diathermy and wax baths, but without success 
On examination, there was a swelling over the line of the medial ligament. The knee joint had a 
full range of movement, but the pain was aggravated by abduction and the swelling was tender 
on pressure. A radiograph (Fig. 3) showed an appearance similar to that described in Case 1. As 
her symptoms were not acute the area was infiltrated with 10 cubic centimetres of 1 per cent 
procaine solution, which relieved the symptoms for four days; but the pain and tenderness returned 
with greater intensity than before. It was therefore decided to remove the calcified deposit by 
operation. Difficulty was encountered because the patient had a thick layer of subcutaneous fat 
and the swelling could not be felt even when the ligament was exposed. There was no guiding 
hyperaemia, as in the first case, presumably because the symptoms had been present much longer. 
The calctum was removed. It was not under tension, and was inspissated and grey in colour The 
patient was relieved of her symptoms, and when last seen she had a full range of painless movement 


in the knee. The post-operative radiograph is shown in Figure 4 
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DISCUSSION 
Etiology and pathology The material from both patients was composed of calcium 
phosphate and calcium carbonate; the phosphate was approximately three times the 
carbonate, and the material thus closely resembled that which is often removed from the 
supraspinatus tendon (Moseley 1945). It is probable that calcium deposition in the medial 
ligament of the knee is closely allied to that in the supraspinatus tendon, and the same 
factors may cause the two conditions. The blood supply to the supraspinatus tendon has 
been carefully studied by many observers and it has been shown that it diminishes with age, 
causing degenerative changes which predispose to the deposition of calcium salts in the tendon. 
The concentration of phosphatase is increased in degenerating mesodermal tissues, and 
calcification occurs in the presence of a normal blood calcium. There is much evidence that 
injury to the tendon, which can easily and frequently occur against the humeral head, is 


important in the etiology of supraspinatus calcification, 

It was not possible in our two cases to examine the local blood supply of the medial 
ligament, but both patients were of the age at which supraspinatus calcification is common, 
and the blood supply of the ligament also may lessen with the years. There was no generalised 
arteriosclerosis in either patient. It is interesting to note that the medial ligament is subject 
to minor injury and friction against the medial femoral condyle, though there was no evidence 


of injury in either case. 


SUMMARY 


1. Two cases of deposition of calcium in the medial ligament of the knee are described. 


Pain was a prominent feature in both. 


2. A review of the literature suggests this is an uncommon condition. 


3. The condition closely resembles supraspinatus calcification, and the etiology is probably 


similar. 


4. Both cases were treated by operation, with complete relief of symptoms. 


I wish to thank Professor Walter Mercer and Mr Ewen A. Jack for advice and helpful criticism, The 


second patient was kindly referred to me by Mr G. W. Baker. 
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DYSTROPHY OF THE FIFTH FINGER 
Report of Four Cases 


J. N. Witson, OSwWestrRY, ENGLAND 
From the Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry 


The condition to be reported is a rare deformity of the fifth finger which on superficial 
examination resembles the clubbing seen in all the fingers in chronic lung disease; it is 
accompanied, however, by a characteristic radial deviation of the terminal phalanx. Review 
of the literature reveals that only six cases have been described before. The abnormality 
was first recorded by Kirner (1927), who quoted a case in a child twelve years old. Koehler 
(1935) used the same case for illustration of the condition in his book, describing it as “ an 


Fic. 1 


Radiographs showing the typical radial deviation 
of the fifth terminal phalanx three years after the first 
appearance of the deformity Note the absence of any 

sclerosis of the terminal phalanx 


extraordinary finding in the little finger.’ Thomas (1936) reviewed the literature and 
described a further three cases, all of which were in young girls. He ascribed the condition 
to osteochondritis. Brailsford (1934) reported a case of a girl aged nine who was sent to him 
with a provisional diagnosis of enchondroma of the terminal phalanx; the deformity was 
unilateral. He states that the radiographic changes are characteristic, with increased density 


of the metaphysis, and the epiphysis ragged and concave distally. The last case quoted from 
the literature is described by Mercer (1944), again in a girl with bilateral changes, but 


without any sclerosis of the phalanx. Mercer regarded the condition as congenital. 

Ihe four cases to be described here have been collected during three years. 
Unfortunately it has not been possible to obtain radiographs and clinical photographs of all, 
but the clinical appearance in each case was identical and characteristic of the condition. 


236 THE JOURNAL OF BONE AND JOINT SURGERY 


> 
- 
é 
| 


DYSTROPHY OF THE FIFTH FINGER 237 


CASE REPORTS 

Case 1—Girl aged eleven years, with commencing deformity of the fifth finger, noticed three 
months before. The clinical appearance resembled clubbing of the fingers seen in chronic lung 
disease, except that there was also radial deviation of the terminal phalanx. A radiograph taken 
at that time showed that the deformity was due to deviation of the metaphysis on the epiphysis 
both anteriorly and to the radial side. Unfortunately there was no note made as to the degree 
of density in the metaphysis and the radiographs are no longer available. Full investigation of 
her chest, heart and blood revealed no abnormality, and the child was in excellent general 
health. There was a family history of clubbing of the toes in the father and mother but no 
comparable deformity in the hands. Figure 1 shows the radiographic appearance of the deformity 
three years later. There is typical deformity of the terminal phalanx, but no change in bone 
density. 


Case 2-—Showing the characteristic anterior and radial 
deviation of the terminal phalanx, with slight resemblance 


to the clubbing of chronic lung disease. 


Fic. 3 
Case 3—-Radial deviation of the terminal phalanx. 


Case 2—-Girl first seen at the age of eighteen years. She had become aware of a symptomless 
deformity of both fifth fingers some months before. It was thought, however, that the deformity 
had probably been present for some years. The patient was in good general health. There was 
no family history of a similar deformity. Photographs taken three years later (Fig. 2) illustrate 
well the typical deformity 
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Case 3.— Boy aged eleven years admitted to hospital for treatment of bilateral pes cavus. He 
was found to have also a symptomless deformity of both little fingers. He had not noticed the 
deformity himself and did not know how long it had been present. The clinical appearance was 
identical with the other cases (Figs. 3 and 4) 
in this case 


Again there was no history of familial atfection 
Kadiographs showed the usual deviation of the metaphysis with detinite bone 
sclerosis; on the right there was slight cupping of the distal end of the epiphysis (Fig. 5 


Fic. 4 
Photograph shows the clubbed appearance of the 
fingers when seen from the side 


Fic. 5 
Case 3— Radiograph showing the sclerosis of the metaphysis 
of the terminal phalanx and slight cupping of the epiphysis 
on the right side 


Case 4 Girl first seen at the age of five years with the characteristic deformity in both hands 
She did not attend at a later appointment for radiography and photography, so the diagnosis 
could not be contirmed radiologically. Clinically, however, the condition was identical with the 
previous cases. This patient differed from the others in giving a family history of a similar 
deformity in her father, her father’s mother and her vounger brother 
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COMMENT 


The cause of this condition is unknown, but a congenital malformation has been 
suggested. The age of onset in the available cases is usually between the years of eight 
and twelve, with a history of a gradual appearance of the deformity over a period of six 
to twelve months. These observations do not support the theory of a congenital origin. 
It is supported however by the familial tendency reported in Case 4; but there was no 
opportunity to examine the other members of the family, and it may be that their deformity 
was of a different nature. The age incidence and the radiographic appearance suggest 


that the lesion is primarily due to osteochondritis, like that met with in the navicular 
tarsal scaphoid) bone. If this is so, the deformity of the terminal phalanx may be 
caused by two factors. First, the long flexor is a more powerful muscle than the extensor 
and might cause anterior bending during the active phase of osteochondritis. Secondly, 
the natural position of the fully flexed little finger lends itself to both radial and anterior 
deformity. It will be remembered that in the flexed position the little finger points 
towards the radial border of the wrist and the ulnar border of its terminal phalanx lies against 
the hypothenar eminence. Thus the only lateral resistance to the flexed finger is from its 
ulnar side, and would tend to produce a radial deformity. This resistance, combined with 
powerful flexion of the terminal phalanx, might well be responsible for the characteristic 
appearance. The radiographic changes of increased density of the terminal phalanx in the 
early stage (Fig. 5), followed by return to normal density in the later stages (Fig. 1), are in 
conformity with the changes expected in osteochondritis at ether sites. Osteochondritis, 
when it occurs in a finger, usually affects the epiphysis (Staples 1943), and in a case described 
radiographic changes were all in this part. It is possible that in the condition as it affects 
the little finger the osteochondritis involves the whole bone. 


I am indebted to Dr Parry Williams of the Coventry and Warwickshire Hospital for his help in tracing Case 1. 
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FRACTURE-DISLOCATION OF THE SHOULDER WITH 
INTERPOSITION OF LONG HEAD OF BICEPS 


Report of a Case 


R. S. HENDERSON, LONDON, ENGLAND 


From the Orthopaedic Department, St Bartholomew's Hospital, London 


\ foundry worker, aged thirty, underwent electro-convulsive therapy for a depressive 
disorder, Curare was not used. After the treatment his shoulder became swollen, painful 
and stiff. Radiographs showed a subcoracoid fracture-dislocation with separation of an 
exceptionally large fragment of the greater tuberosity (Fig. 1). Two days later, under 
veneral anaesthesia, the head of the humerus was guided back into the glenoid fossa without 


much ditheulty. Radiographs in the theatre, however, showed that a large gap still separated 


it from the avulsed fragment, and manipulations, including full abduction, failed to improve 


the apposition (Fig. 2). Open reduction was therefore decided upon. 


Fic. 1 Fic. 2 


Radiograph showing fracture-dislocation of shoulder before manipulation. Figure 2— Radiograph 
showing persistently displaced fragment of greater tuberosity after manipulation. 


\t operation, through a deltoid-splitting incision, the anterior part of the capsule was 
found to be completely disrupted. The articular surfaces were in their normal relationship 
with each other but the fragment was discovered lying behind the joint in a position of full 
lateral rotation, Between it and what remained of the intact head lay the tendon of the long 
head of biceps, effectively preventing reduction (Fig. 3). When the tendon was held aside, it 
was possible to pull the fragment forwards with a bone hook and rotate it medially into its 
correct position. The attached supraspinatus cuff at the same time returned to its normal 
relationship with the joint. As the fragment seemed unstable, it was fixed with two screws. 

\ctive movements were started ten days after operation; two months later, rotation and 
abduction were half normal and the patient was able to return to work. 
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Comment—Though many injuries have occurred during electro-convulsive therapy without 
the administration of curare, fracture-dislocation of the shoulder is perhaps one of the less 
common. Cornell (1943) described a case of fracture-dislocation of both shoulders in an 
eclamptic seizure; both were reduced by manipulation. Meyerding (1937), reviewing a series 


Fic. 3 
Diagram showing interposition 
of tendon of long head of biceps 
between head of humerus and 
fragment of greater tuberosity. 
The fracture line corresponds 
approximately to the bicipital 

groove, 


of dislocated shoulders, found that 54 per cent of the subcoracoid type were associated with 
fractures of the greater tuberosity. He described one such injury with rupture of the biceps 


tendon. De Palma (1950) mentions that the biceps tendon may mechanically impede 
reduction. 

It must be noted that electro-convulsive therapy may produce unusual types of injury 
because of the exceptional violence of contractions of opposing muscle groups. 


I should like to thank Mr H. Jackson Burrows for his help and permission to publish this case, and Mr 
RK. G. Whitley of the Institute of Orthopaedics for his help with the illustrations, 
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FEMORAL ANEURYSM DUE TO ARTIFICIAL LIMB 


Report of Two Cases 


J. Kennepy WELLINGTON, NEW ZEALAND 


From the Orthopaedic Department, Wellington Hospital 


Kepeated trauma due to pressure from an ill-fitting artificial limb socket may produce 


degenerative changes in the femoral artery and aneurysm formation. 


Case 1-— Man aged sixty-two vears. He sustained a wound of the popliteal space in 1918 
and the right leg was later amputated. The patient was of an independent and self-reliant 
*» nature. By occupation he was a builder of dinghies and launches and a craftsman with 


wood-cutting tools. He made for himself a willow peg-leg of rugged construction which 


he had worn for thirteen years. He was admitted to hospital with a complaint of a painful 


throbbing lump in the right groin which had appeared gradually four years before and 
increased steadily in size. He was a thin, wiry and muscular individual. His crude peg-leg 
had a socket which extended high in front and pressed deeply into the groin. There was a 
visible swelling extending two inches down from the inguinal ligament in the line of the 
femoral artery and showing expansile pulsation. Pressure on the femoral artery against the 
pubis diminished the size of the swelling and abolished pulsation. There was a loud blowing 


| systolic bruit over the aneurysm. The above-knee stump was twelve inches in length and 

; its circulation was good. The blood pressure was 150/90, and the heart was not enlarged. 

4 Other peripheral vessels showed no clinical signs of degenerative change. The fundi were 
normal, and the Wassermann and Kahn reactions were negative. 

‘ Operation The right femoral artery was exposed. It was the site of an aneurysmal dilation 

E beginning at the inguinal ligament and extending distally for one and a half inches. The 


protunda artery emerged from the aneurysm (Fig. 1). The aneurysm was resected. 

Pathological examination (Dr J. D. Reid) The specimen consisted of a segment of artery 
4 centimetres long. This showed a fusiform dilation to a diameter of 2°5 centimetres, the 
original arterial diameter being | centimetre. The lumen of the aneurysm was almost occluded 
by a mass of firm hyaline thrombus with calcification at one end. Sections of the wall showed 
extensive deposits of atheroma centrally with numerous cholesterol crystals. The muscular 
tissue was largely degenerate and replaced by hyalinising amorphous fibrous tissue and there 
was some thickening of the adventitia. No perivascular cuffing or other evidence of syphilis 


Was seen 

Progress Ablation of the aneurysm made no clinical difference to the circulation in the stump. 
When the patient was last seen he was again wearing his home-made peg-leg. He stated with 
admirable logic that as there was no artery left for the bucket to press on no further harm 


‘ ould be done 


Case 2. Man aged fifty-five vears. He was wounded in 1918 and the left leg was amputated 
above the knee for gas gangrene. He had worn the same artificial limb for fifteen years. 
He complained of a pulsating swelling in the left groin which interfered with wearing of the 
limb. He thought the swelling had been present for several months. He was a tall and thin, 
but muscular, individual. The femoral stump measured fourteen inches. He wore an old 
metal artificial leg. The stump had shrunk since the limb had been fitted. There was no 
Phe front of the bucket extended high and pressed 


weight-bearing on the ischial tuberosity. 
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deeply into the groin. A visible swelling with expansile pulsation extended down in the line 
of the femoral artery for three inches below the inguinal ligament. The swelling disappeared 
on pressure on the femoral artery against the pubis. The blood pressure was 14080. The 
heart was not enlarged and other peripheral vessels showed no clinical signs of degenerative 
change. The fundi were healthy and the Wassermann and Kahn reactions were negative. 

Operation—The left femoral artery was exposed. It was the site of a fusiform aneurysmal 
dilation which commenced immediately proximal to the inguinal ligament and extended 
distally for 11 centimetres (Fig. 2). The diameter of the healthy vessel above and below the 
aneurvsm was | centimetre. The greatest diameter of the aneurysm was 1-9 centimetres. 


The profunda femoris artery emerged from the aneurysm. The aneurysm was resected. 


Fic. 1 


Case 1. Figure 1—The aneurysm exposed at operation. 
Case 2. Figure 2—The aneurysm, which extended 
distally for 11 centimetres, as seen at operation. 


Fic. 2 


Painological examination (Dr J. O. Mercer)—The specimen consisted of a segment of a large 
artery which had been opened along its whole length. The length of the excised portion was 
10 centimetres. There were severe atheromatous changes in the wall of the vessel. Atheromatous 
plaques were prominent and there were areas of early atheromatous ulceration. Microscopically 
there was gross thickening of the intima and sclerosis of the media. 

Progress Removal of the aneurysm made no clinical difference to the circulation in the stump. 


DISCUSSION 
In Case 1 the aneurysm was fully developed and there was extensive thrombus formation. 
Case 2 was an earlier example with aneurysmal dilation but as yet no circulatory occlusion. 
There appear to be several factors in the production of these aneurysms. It is improbable 
that a properly fitting prosthesis could damage the femoral artery. Misfit with local pressure 
is necessary. In a properly fitting socket weight is taken mainly on the ischial tuberosity 
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and the stump is fitted slightly flexed. In this flexed position no direct weight-bearing can 
be taken over the femoral artery. In the cases described the socket was fitted with the stump 
hyperextended with a pelvic tilt and a lumbar lordosis. There was No effective ischial 
seating In these circumstances much body weight can be taken over the vulnerable 
femoral artery. Both patients were ae tive and thin men with very little subcutaneous fat. 
It is unlikely that the femoral artery could be damaged by pressure in the presence of an 
idequate cushion of subcutaneous fat. Prolonged trauma was present in both cases: for 
thirteen Vears in Case 1 and fifteen years Case 2. 

At first sight it would appear that repeated contusion of the vessel wall between the 
socket and the pubis was the only important factor. But in both cases the aneurysm extended 
considerably distal to this point 30th patients wore artificial limbs suspended from shoulder 
braces, and much up and-down excursion of the stump in the socket occurred during walking. 
It is possible that the length of vesse | involved was due to friction and pressure in this piston 
movem nt 

[he treatment of these cases 1s straightforward as the patient has no leg to lose. Removy al 
of the affected segment of artery did not prejudice the circulation of the above-knee stump. 
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VOLKMANN’S ISCHAEMIC CONTRACTURE BENEFITED BY 
MUSCLE SLIDE OPERATION 


Report of a Case 
N. W. NisBet, DUNEDIN, NEW ZEALAND 
A boy aged twelve years fell in 1949 and sustained a supracondylar fracture of the right 


elbow with backward displacement of the lower fragment. On the same day the fracture was 
reduced. The hospital notes are scanty, but it seems likely that there was some vascular 


damage at that time which escaped notice. Radiographs showed persistence of the backward 
displacement of the lower fragment, and ten days later an open reduction was carried out. 
This was followed by Volkmann's (1881) ischaemic contracture. Despite six months of 
corrective splintage a severe deformity developed. When examined early in 1950, the elbow 


Fic. 1 
Before operation, Fingers shown in greatest extension, 


movement was limited to 30 degrees, and there was severe flexion contracture of the fingers 
(Fig. 1). The radial pulse was absent. There was no loss of sensation in the fingers. An 
important finding was that there was an island of active muscle tissue in the common flexor 
group near the elbow. Because of the position of the wrist and fingers this muscle was not 
able to function, and the hand was almost useless. 

Treatment—A muscle slide operation was undertaken. The technique described by Page 
(1933) was followed and will not be detailed here. Except for the mass of contractile muscle 
previously referred to, which was in the flexor digitorum profundus, the muscles of the 
flexor group were pale, fibrotic and matted together. The brachial artery was represented 
only by a small vessel. No correction was obtained until all the muscles had been stripped 
to the distal border of the flexor digitorum profundus and flexor pollicis longus in the lower 
part of the forearm. The linear attachment of the flexor digitorum sublimis was also stripped. 
When the attachments of the flexor muscles had been dissected free and stripped good 
correction was obtained (Fig. 2). Six months after operation a useful range of controlled 
movement of the fingers had been regained, and function was greatly improved (Figs. 2 to 4). 
There was at first a tendency to recurrent contracture, but with careful supervision, appropriate 
splinting and intensive re-education this has now passed off. The range of elbow movement 
has increased, probably because the pronator teres and the capsule were divided. 
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DISCUSSION 

The finding of an isolated piece of healthy muscle is of great interest. Clark (1946) and 
others have shown that mammalian muscle can regenerate rapidly after devascularisation, 
provided a piece of healthy muscle remains. Hughes (1948) produced histological evidence to 
sugvest that regeneration can occur in man. Griffiths (1950) maintains that devascularised 
muscle may regenerate “ years later."’. In our case the persisting healthy muscle may have 
escaped complete necrosis, or it may have regenerated from a few surviving fibres. There is 
no doubt. however, that regeneration has continued, especially with use, because since operation 
its power and bulk has increased greatls It appears, therefore, that function was an 
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DISCUSSION 
The tinding of an isolated piece of healthy muscle is of great interest. Clark (1946) and 


others have shown that mammalian muscle can regenerate rapidly after devascularisation, 


provided a piece of healthy muscle remains. Hughes (1948) produced histological evidence to 
suggest that regeneration can occur in man. Griffiths (1950) maintains that devascularised 


muscle may regenerate “ years later.’’ In our case the persisting healthy muscle may have 


escaped complete necrosis, or it may have regenerated from a few surviving fibres. There is 
no doubt, however, that regeneration has continued, especially with use, because since operation 
It appears, therefore, that function was an 


its power and bulk has increased greatly. 


\fter operation. Figures 2 and 3 
show range of finger movement. 
Figure 4 exemplifies the satisfactory 
function obtained 


important stimulus and was prevented before operation by the severe contracture of the 
hingers. It is ditheult to see how regeneration can occur years later, as Griffiths believes. 
All experimental work suggests that regeneration takes place rapidly and soon after 


devascularisation 

There is much to be learnt about vascular patterns within muscles (Clark 1946). 
Campbell and Pennefather (1919) showed the end-arterial supply of the gastrocnemius by 
an injection technique. A similar state of affairs seems to hold for the forearm flexors. I have 
injected the arterial supply of the flexor muscle group of a fresh cadavar with a plastic 
material, and dissolved off the tissues with hydrochloric acid. A single artery was found 
entering each flexor muscle belly, and there was little or no anastomosis between vessels of 


any size (Fig. 5 
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VOLKMANN S ISCHAEMIC CONTRACTURE BENEFITED BY MUSCLE SLIDE OPERATION 


Fic, 5 
Vascular tree of forearm and flexor muscles. 1) Brachial artery. 2) Radial artery. 3) Ulnar artery. 
4) Posterior interosseous artery. 5, 6, 7 and 8) Muscular branches, each branch going into a single flexor 
muscle belly. Others have not been enumerated. 


SUMMARY 
1. A case of Volkmann’s ischaemic contracture, in which function was greatly improved by 
a muscle slide operation, is described. 


2. The possibility of regeneration of muscle after ischaemia is reviewed in the light of recent 


research. 
3. Injection experiments suggest that the forearm flexors, like the gastrocnemius, are 
supplied by end arteries. 
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VERTEBRAL OSTEOARTHROPATHY 
OR CHARCOT’S DISEASE OF THE SPINE 


Review of the Literature and a Report of Two Cases 


Davip KF. THOMAS, SCUNTHORPE, ENGLAND 


(hareot joimts are said to occur in from 3 to 10 per cent of tabetics. When Rotter 
reviewed 112 cases of Charcot joints in 1887, he reported no case in which the spine was 


involved since then, however, many cases of vertebral osteoarthropathy have been 


reported in the literature. The condition is probably more common than is usually believed. 
Garvey and Glass (1927) reported that in the University of Michigan Hospital, over a period 
‘ of eight months, every tabetic was subjected to radiographic examination of the spine and 
four unque stioned cases of vertebral osteoarthropathy were found. I have seen two cases 


within one year. These are reported here, together with the salient features of the condition 


deseribed in the literature. 


CLINICAL FEATURES 
ige and sex Vertebral osteoarthropathy probably occurs most commonly in the fifth and 
sixth decades. This, at least, is the age at which it is usually discovered, and as the condition 


appears to develop over a short period it can be said to occur most commonly in the same 


we periods, It is more common in men than women, perhaps because of the greater 


incidence of trauma on the male spine. 
Evidence of syphilis and tabes dorsalis—In many of the reports in the literature, there is a 
deseription of the clinical evidence of tabes dorsalis and in others the presence of such 


evidence is explicitly mentioned. The serological tests are not always positive. 
Site— The common site is the lumbar region, especially the second, third, fourth and fifth 


vertebrae. The lower thoracic spine is sometimes involved, either alone or in association 


with lumbar disease. In one case (Garvey and Glass 1927) the first sacral vertebra was 
involved. A single vertebra may be affected (Garvey and Glass 1927, Brailsford 1948). 


Cutting (1949) reported a case in which the cervical spine was affected. 


Clinical signs— There is a kyphosis or kyphoscoliosis of the lumbar or thoraco-lumbar 
spine, The irregularity caused by deformity of the vertebral bodies and by new bone formation 
is sometimes palpable. There is no local tenderness. Spinal movements are excessively free 
because of the hypotonia of tabes dorsalis, but the affected segment of the spine may remain 
rigid (Fig. 2). Movement is painless. A short sharp thud on flexion-extension movement 


is a characteristic feature. 


Radiographic appearances — [he chief features are gross disorganisation and destruction 
together with massive new bone formation. The disorganisation is sometimes characterised 


by subluxation of a vertebral body laterally. The new bone formation occurs either as very 
large beaked osteophytes or as massive paravertebral new bone formations. The formation 


of new bone may lead to ankylosis. The disc spaces are narrowed. The transverse processes 


are sometimes involved in the destructive and proliferative processes. Hodges, Phemister and 
Brunschwig (141) mention sclerosis of the bone end beneath the articular cortex as an 
important diagnostic sign The smaller osteophytes of osteoarthritis may be present 


simultaneously 
Post-mortem findings — [In addition to the changes noted above, post-mortem examination 
has revealed thickening of the spinous processes and vertebral fractures. 
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Neuropathic lesions of other joints——One or more of the other joints may be affected by 
a neuropathic lesion in association with the spinal lesion. The larger joints, especially the 
hip, are more commonly involved and the condition may be bilateral. 


Influence of trauma—Trauma may be a factor in determining the development of spinal 
osteoarthropathy in a tabetic subject. King (1930) quotes Eloesser as having shown that 
anaesthesia from section of the posterior nerve roots did not of itself produce joint changes, 
but trauma to the anaesthetic joints did so. 


DIFFERENTIAL DIAGNOSIS 


Vertebral osteoarthropathy may be diagnosed when the characteristic clinical and 


radiographic signs are found in a tabetic subject. 
In osteoarthritis the osteophyte formation is not so gross; the progress is less rapid; there 
are pain and restriction of movement, and gross destruction and disorganisation are absent. 


Fic. 1 
Case 1. Figure 1—When the patient stands erect a well-marked central 
groove is seen in the back. Figure 2—Free range of flexion movement 
except at the lower lumbar level; lumbar kyphosis is well shown. 


King (1938) believed that hypertrophic Charcot disease is a grotesque form of osteoarthritis 
occurring because of the more frequent trauma permitted by the anaesthesia. Syp/ilitic 
infection of the lumbar spine is uncommon. It occurs either as a diffuse osteitis with 
thickening and hardening of adjacent vertebrae or as gummatous formation with breaking 
down of the vertebrae. Tuberculous disease does not show the new bone formation or sclerosis 
and it will be associated with pain and restriction of movement. Calcification of paravertebral 
lymph glands may simulate the massive new bone formation, but the vertebrae are unaffected. 
Vertebral osteoarthropathy must also be differentiated from an old traumatic condition 
as, for instance, the so-called Kiimmel’s disease. There may be a history of trauma in both 
conditions, but the changes are more gross in the Charcot lesion, movement is very free and 
painless and the condition progresses more rapidly. 
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Early radiographs of the lumbar spine 
atiect third, fourth and fifth vertebrae 
Note subluxation of third lumbar vertebra and 
extensive new bone formation 


Fic, 4 Fic. 5 


Radiographs one year latet Note new bone formation and involvement of 
the second lumbar vertebra 
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CASE REPORTS 


Case 1—-Man aged forty-nine years. In January 1948 he developed pain in his left buttock. 
The pain radiated down the lateral side of the left thigh and behind the neck of the fibula and 
into the foot. There was subjective numbness of the outer side of the leg and foot. These symptoms 
gradually improved. He resumed work one year after the onset. Nine months later he suddenly 
developed pain in the low back region and difficulty in moving his legs, though he had no pain 
in the legs 

On examination, there was clinical evidence of tabes dorsalis. When he stood in the erect position 
there was a well marked central groove in the back (Fig. 1). Spinal movements were abnormally 
free. He could place his hands flat on the ground when flexing the spine and in this position a 
sharp lumbar kyphosis was visible (Fig. 2). The right elbow was flail from excision for gunshot 
wound 

Radiographic examination—The third, fourth and fifth lumbar vertebrae were affected. The 
third vertebra was subluxated to the left side. There was massive new bone formation in front 
of the fourth and fifth vertebrae and the lower part of the third vertebra (Fig. 3). The new 
! bone was dense. The vertebral bodies were dense and irregular in shape. The disc spaces 
were narrowed, especially the space between the fourth and fifth lumbar vertebrae. These 
vertebrae appeared fused by the new bone formation. There was also some new bone formation 
around the third left transverse process and to the left of the second lumbar. Further radiographs 
one year later showed increased changes in the third lumbar vertebra and involvement of the 
second lumbar vertebra. There was new bone formation in front of the narrowed dise space 
between them (Figs. 4 and 5). New bone formation to the left of the second lumbar vertebra 
was increased and denser. 


Serological tests. B/ood—September 1949: Wassermann reaction negative; Kahn ~ ; Meinicke 
November 1949: Wassermann reaction negative; Kahn negative; Meinicke negative. Cerebrospinal 
fluid —October 1949: Wassermann reaction unsatisfactory; Lange 0000000000. December 1949: 
Wassermann reaction negative; Lange 0000000000. The results of the lumbar punctures were 
unsatisfactory because of the difficulty of the technique in a spine so deformed. 

Case 2—-Woman aged forty-six years. Complained of low backache in March and April 1950 
There was a history of syphilitic infection 
with uncompleted treatment in 1930. 

On examination, the only abnormal findings 
in the central nervous system were absence 
of both knee and ankle jerks and failure of 
the pupils to react to light; the pupils were 
equal and they reacted to accommodation. 
The movements of the spine were free and 
painless but there was a well marked, 
palpable and audible ‘thud’ in the lumbar 
region on flexion and extension. There was 
a deformity of the left foot which the 
patient attributed to traction applied for a 
fracture of the femur twenty-five years 
previously. The radiographs showed gross 
disorganisation of the midtarsal and 
subtalar joints with massive new bone 
formation—appearances consistent with a 
neuropathic condition (Fig. 6) 

Radiographs of the spine showed that the 
second and third lumbar vertebrae were 
involved. The third lumbar vertebra was 
subluxated to the left. The third left 
transverse process had a defect resembling 


an old ununited fracture (Fig. 7). The disc Fic. 6 
space between the second and third lumbar Case 2—Changes in the left subtalar and midtarsal 
vertebrae was narrowed and there was joints suggestive of neuropathic osteoarthropathy. 


sclerosis of the adjoining parts of the bodies 
of these vertebrae (Fig. 8). There was moderate new bone formation in front and to each side of the 
second and third vertebrae, There were small osteophytes on the fourth and fifth lumbar vertebrae. 
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Fic. 7 Fic. 8 
Case 2--Farly radiographs of the lumbar spine. Note defect of the third left transverse 
process (Fig. 7) and narrowing of the 2-3 lumbar disc space, with adjacent sclerosis (Fig. 8). 


New bone formation ts seen. 


Fic. 9 Fic. 10 


Radiographs six months later. Increased sclerosis and new bone formation. 
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Six months later there was increased sclerosis of the two affected vertebrae and increase of the 
new bone formation in front of them (Figs. 9 and 10). The defect in the left transverse process 
of the third lumbar was more defined. There were opaque shadows in the right buttock, at the 
site of bismuth injections. 


Serological tests. Blood—-May 1950: Wassermann reaction negative; Kahn positive; Meinicke 
positive. Cerebrospinal fluid—June 1950: Wassermann reaction negative; Lange 0000000000. 


TREATMENT 


Anti-syphilitic treatment is probably of no avail in controlling the progress of neuropathic 
joints. Spinal fusion may be justifiable in spinal osteoarthropathy. Support by a suitable 
corset is probably the best measure and was used in the writer’s two cases with good effect. 
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THE OSTEOPOROSIS OF IMMOBILISATION IN RECUMBENCY 


F. Harwoop STEVENSON, Lonpon, ENGLAND 
From the Institute of Orthopaedics, Royal National Orthopaedic Hospital 


[his study of immobilisation osteoporosis was undertaken when it was realised that the 
important observations of Gill (1944, 1947) upon epiphysial disruption and premature fusion 
at the knee were only a part of a much larger problem. The disturbance of bone growth 
associated with epiphysial fusion gave Gill's paper its immediate importance. However, 
prolonged recumbency also produces widespread skeletal changes which in the thorax and 
both lower limbs are often permanent. These changes have particular import in tuberculosis 
of the hip but are in any case the effects of an interference with the metabolism of the patient 


which ought if possible to be avoided. 
That many of the present methods of treating skeletal tuberculosis necessarily exert an 
injurious influence upon calcium and nitrogen metabolism should be well known. The 


increased risk of urinary lithiasis in such patients, from raised calcium excretion and stasis, 


Fic. 1 Fic. 2 
Right knee of a boy aved seven years who had been treated 
verculosis of the thoracic spine from the age of three and a half 
Figure 2—Right knee of an adult woman after three vears’ 
conservative treatment for lumbo-sacral tuberculosis. 


is recognised. Cuthbertson (1929) demonstrated the increased excretion of sulphur, nitrogen, 
phosphorus and calcium by immobilised patients. Howard, Parson and Bigham (1945) 
showed the prolonged negative nitrogen balance in similar circumstances. Beattie (1947) 
discussed the metabolic effects of immobilisation after injury, and Dietrick, Whedon and 
Shorr (1948) made a valuable study of the nitrogen and calcium balances and numerous 
other aspects of immobilisation in recumbency. 

We are familiar with the pale, wizened, undersized, hunchbacked children seen after 
prolonged immobilisation for tuberculosis of the thoracic spine. They seem stunted by far 
more than the effect of the kyphosis. All efforts to fatten them fail. We suggest that just as 
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loss of calcium beyond a certain degree produces changes that are in part permanent, so also 
chronic disturbance of nitrogen metabolism eventually produces permanent tissue changes. 
Proof of this sequence awaits study in a metabolic unit, but the subject is mentioned here to 
emphasise the importance of the disturbances caused by the necessities of treatment. 

This paper is confined to the following aspects: 1) The widespread effects of immobilisation 
upon the skeleton; 2) the additional effect of immobilisation and recumbency in patients with 
disease of long standing in whom porosis has not previously developed; 3) the uniformity of 
these changes in the lower limbs, whatever the reason for the immobilisation; and 4) the fact 
that immobilisation is the only factor common to the various situations where the effects 
are found. 


MATERIAL 
Eighty-five patients have been studied during five years (Tables I and II). About a 
third were seen after activity had been resumed and the remainder during immobilisation 
with bed rest. All had been or were being immobilised without suspension for at least three 


TABLE I 
MATERIAL * 


CLINICAL 


Diagnosis Age | Number 

of cases 
Tuberculosis of hip . 4-34 30 
Tuberculosis of knee. 2-44 14 
Tuberculosis of spine ‘ 20-40 6 

: Tuberculosis of ankle or tarsus §-32 5 

’ Traumatic synovitis of knee . 18-22 2 

Still's disease of hip or knee. 2-15 8 

\ Kheumatoid arthritis ‘ . | 18-40 3 
Osteomyelitis of femur. “4 35 1 

Anterior poliomyelitis 6 

Total 


TABLE II 


Analysis in age groups 


Up to five years ‘ 


Five years to epiphysial fusion 39 


Adults . 32 


Total 85 


months, but a large proportion for one or more years. On account of the present general use 
in the hospital of compound pulley suspension of frames and plaster beds after the technique 
of Dommisse and Nangle (1947), it would now be difficult to collect a comparable series. 
The points to which we wish to draw attention in this article will be illustrated by selected 
cases but it is stressed that none of the patients examined who had been immobilised in bed 
for three to six months failed to show evidence of osteoporosis in one or both lower limbs. 


THE SKELETAL EFFECTS OF IMMOBILISATION 
The widespread effects— Prolonged immobilisation, even when the limbs are entirely free 
from disease, produces both in children and adults gross radiographic changes in the lower 
limbs which illustrate clearly the disturbance of calcium metabolism (Figs. 1 and 2). 


* Perthes disease was not originally included in this investigation as these patients are treated by Pugh’s 
traction and not upon frames at the Royal National Orthopaedic Hospital. However, a similar general 
porosis of the lower limbs has been observed in these patients. 
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Immobilisation of one lower limb, for example for disease of the tarsus, produces osteoporosis 
of the entire hind quarter (Fig. 3). The extent of a4mmobilisation osteoporosis when disease 
is limited to the proximal part of a limb is well shown in Figure 4. The changes affect both 
feet, and in children and young adults leave results which may be permanent (Fig. 5). 


Fic. 3 
Pelvis and hips of a man five months after he had been put to bed with a below-knee plaster for 
tuberculosis of the lett subtalar joint. Osteoporosis affected the whole hind quarter 


hic, 4 Fic. 5 
Figure 4—-Foot of a patient with a tuberculous hip after fourteen months on an abduction frame. 


Osteoporosis is marked. Figure 5——Contralateral foot of a bov aged eleven years who had suttered 
from tuberculosis of the hip. Radiograph taken two and a half years after remobilisation. 


The additional effect of recumbency and immobilisation— Walking patients have also 
been seen in whom subacute tuberculous arthritis had been known to exist for months or even 
years without producing osteoporosis. The results of subsequent immobilisation with bed- 
rest provide an instructive means of comparing the effects of the disease alone with those of 
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the disease plus the immobilisation. A girl of twenty-three years with a four-year history of 
synovial tuberculosis of the knee showed no porosis. After four months’ treatment in hospital 
a typical radiographic pattern had appeared. A man aged twenty-nine years with nine 
months’ history of a tuberculous subtalar subastragaloid) joint similarly showed porosis in 
the region of the lesion only after six weeks’ immobilisation in bed in a below-knee plaster. 
A boy of fifteen years had a swollen ankle for a year but remained at school and plaved 
football. After that period of disease without immobilisation, radiographs showed very 
localised bone destruction of the subtalar joint but no generalised osteoporosis (Fig. 6). 
He was then rested with the foot encased in a below-knee plaster. At the end of six weeks 
there were marked radiographic changes throughout the tarsus (Fig. 7). Six weeks of rest 
did to the bones of the whole foot what a vear of activity with a tuberculous subtalar joint 
had failed to do. 


Fic. 6 Fic. 7 
Figure 6— Foot of a boy aged fifteen years who had had a swollen ankle for a year but had remained 
active at school. There is very localised destruction of the subtalar joint but no generalised 
osteoporosis. Figure 7— After six weeks in recumbency with below-knee plaster. Osteoporosis 1s 
seen throughout the tarsus. 


These were all proved cases and demonstrate the part played by immobilisation, necessary 
though it may be, in producing not only gross osteoporosis in regions and limbs remote from 
any infective disease, but also at the site of tuberculous disease itself. 

The uniformity of the changes, and immobilisation as the common factor — | he 
essential part played by immobilisation in producing the radiographic picture in the patients 
studied is proved by the following facts: 1) precisely similar patterns can be seen throughout 
the leg above a diseased tarsus, below a diseased hip, or in the other limb that has been 
immobilised; 2) these same changes will occur in both legs even when disease is limited to 


the spine (Fig. 2); 3) precisely similar changes follow immobilisation for tuberculous arthritis, 
Still’s disease, rheumatoid arthritis or traumatic synovitis; or indeed when the immobilisation 


is entirely involuntary as in extensive anterior poliomyelitis. 

Radiographic patterns [here are three age-group patterns of this osteoporosis due to 
recumbency, namely under five years, five years to epiphysial fusion, and adult. It is not 
proposed to describe the patterns in detail but the similarity of pattern in different conditions 
is illustrated by the radiographs of adult knees (Figs. 8 to 11). The pattern common to 
these can be well seen. It includes a generalised decrease of bone density, a zone of more 
intense porosis at the original site of the metaphysis, a narrower zone immediately deep to 
the cortex of the bone ends, and further irregularly distributed patches. The reason for the 
development of these areas is at present obscure. This series of adult knees illustrates the 
fact that, apart from bone or cartilage destruction, there is no way of distinguishing 
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Fic. 8 


Both knees of a woman aged twenty-five years treated for a tuberculous right 
hip for one year on a Jones double abduction frame. Note the pattern of 


Osteoporosis, 


Fic. 9 Fic. 10 


Radiograph of the arthritic knee of a man with monarticular 
rheumatoid arthritis after one vear in bed in a Thomas's splint. Typical pattern 
of osteoporosis, Figure 10-— Radiograph of the left knee of a patient confined to 

bed for fifteen months with poliomyelitis. 
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radiologically between the bone pattern of immobilisation osteoporosis in a diseased joint 
and in an otherwise healthy joint. 

Discussion—-There is one immediately practical point arising out of this study. In the 
conduct of tuberculous arthritis, osteoporosis is taken for granted. Our evidence suggests 
that one factor, possibly large, in the production of this local osteoporosis is the general 
immobilisation. Intense local osteoporosis may even cause the radiographic disappearance 


of the head of the femur. Such porotic bone may reappear or may crumble and be irrevocably 
lost. There is evidence, however, that even in joints which radiographically appear most 


Fic. 11 
Radiograph of tuberculous left knee in a young adult after one year's conservative 
treatment. 


severely affected, the actual tuberculous process may be limited to the surface of the bone 
and two or three millimetres deep to it (Sissons 1950). In some cases the loss of cancellous 
bone may therefore be due far more to mechanical disintegration during the stage of intense 
porosis than to destruction by tuberculous granulation tissue. This point indicates the 
importance of obtaining the benefit of local rest but without an intense negative calcium 
and nitrogen balance. Recalcification at the site of disease, even while the region is still 
immobilised, is generally accepted as evidence of healing. The maintenance of a positive 
calcium balance should hasten healing by facilitating such recalcification and must help to 
prevent the mechanical collapse of osteoporotic cancellous bone. 
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SECONDARY DEFORMITIES FROM IMMOBILISATION OSTEOPOROSIS 


Undesirable local results of this general loss of bone occur commonly and, omitting the 
epiphysial changes so fully described by Gill (1944, 1947), three of practical importance 


which oceur in situations where there is no disease will be cited. 

The thorax When a child under ten years of age is placed upon the flat leather surface of 
a Jones double abduction frame for more than three or four months, the chest begins to flatten 
ind the width to increase in comparison with the antero-posterior thickness. The measurements 
of the chests of 500 “ normal’ school children shown in roman numerals in Table III, from 
the aves of four to eighteen years, were taken at the level of the junction of the middle and 


FABLE II! 
Chest Ratios 


Roman numerals —Katios obtained by dividing the antero-posterior chest measurements into the 
maximal lateral measurement in 500 normal school children 


Italic numerals Katios obtained thirty ven children treated on frames for six months 


44 1-46 


1-4 


1:39 1-63 
1-34 1-43 1-40 


1-30 1-40 


1-68 146 2-05 
1-35 


1-68 
1-28 1-28 
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lower thirds of the sternum, where the width is commonly greatest. The ratios are arranged 
in groups according to age and height. The actual figures are the average of each group and 
indicate the fairly narrow range of variation. The antero-posterior figure divided into the 
greater side-to-side figure gave an index varying from 1*3 to 1-5 at all ages. If children on 
frames are measured at intervals during their immobilisation a change can be watched. 
Some fifty have been measured and it is common to obtain an index between 1°5 and 2-0 
indicating moderate to gross degrees of flattening (Stevenson 1951). Figure 12 is a photograph 
of a child with a ratio of 20. The effect on respiratory movements of the thoracic cage in 
severe cases is to bring the ribs down into the expiratory position; inspiratory movement of 
the ribs is reduced and breathing may even become almost entirely diaphragmatic. Inspiration 
then causes ballooning out of the upper abdomen with an almost motionless chest. Table III 
also gives the ratios (italic figures) of thirty-seven individual patients, arranged by the same 
method, all of whom had been treated upon abduction frames for six months to two years 
or even more, 


Fic. 12 


Gross degree of flattening of chest in a child giving a ratio of 2-0, 


The condition we refer to as ‘‘ frame chest ’’ we believe has two causes. The first is the 
weight of the intrathoracic viscera acting for a long time upon the thoracic cage in one 
position. The back is supported on a flat firm surface and the sides are completely 
unsupported. Just as a round table-jelly if laid on its side will tend to “flatten "’ and acquire 
an elliptical cross-section, so will the unsupported chest. The second factor is undoubtedly 
the loss of bone structure during immobilisation which makes such alterations in shape 


more easy. 

For prevention of the deformity a moulded plaster bed for the trunk from the top of 
the buttocks upwards is necessary. The child would not then be lying on a flat surface and 
the sides of the chest would be supported. Breathing exercises are useful to prevent the 
extreme loss of intercostal movement with largely phrenic respiration mentioned already. 
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Fracture-separation of the lower femoral 
epiphysis ina patient with Still's disease 
The displacement occurred while the 
patient was recumbent. Note marked 


copste OPOrosis. 
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But they will not prevent skeletal deformity on a 
frame. It is the ‘ under sevens’ and especially the 
very voung who suffer most. Children breathe well when 
doing it automatically. If one tries to teach a young 
child to breathe consciously it may get into difficulties: 
for instance, intercostals and diaphragm may work 
in opposition. Co-operation is not easily obtained. 


Breathing exercises in the young during prolonged 
recumbency are important, but they are only a very 
uncertain prophylactic against frame chest.” 

Fractures — Minor falls during remobilisation of these 
children produce fractures distressingly often; indeed, 


they may even occur in bed (Fig. 13). It was easy 
in less than two years to collect a score of such 
incidents in patients at that time in hospital. Such 
fractures, most common just above or below the knee, 
usually heal well and sometimes provide an opportunity 
for the correction of fixed deformity. But an accident 
of this kind near the end of a long and tedious course 
of treatment is, to say the least, a most unhappy 
psychological setback to both child and parents. 

Unilateral coxa valga—This deformity is readily 
produced in young children who have one lower limb 
immobilised for disease of the knee in a Thomas’s 
splint. The entire limb becomes porotic and gradually 
the angle between the neck and the shaft of the femur 


Fic. 14 


right femur of a child treated in a Thomas's splint for tuberculosis of the right 


knee 


Note the marked osteoporosis. 
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increases. An example is shown in Figure 14. Six similar cases have been seen in the last 
three years. For this reason it is worth while taking radiographs of the hips of children 
under the age of seven years with disease of the knee who have been treated in a Thomas's 
splint for more than six months. 


CONCLUSION 
While it is not denied that immobilisation of a diseased joint may be essential, there is 
a growing mass of evidence that immobilisation in recumbency of the whole patient has severe 
effects both in the neighbourhood of the actual lesion and upon the skeleton as a whole. 
Further search for measures to counteract the undesirable skeletal effects of recumbency is 
much needed. 


I am grateful to the surgeons of the Royal National Orthopaedic Hospital for allowing me to study their 
patients. Dr E. A. Allen, radiologist to the Hospital, has been unfailingly kind in discussing the radiographs. 
The Departments of Radiography and Photography have been most co-operative and their willing help 
has made this study possible 


REFERENCES 


Beattie, J. (1947): Metabolic Disturbances after Injury. British Medical Journal, ii, 813 

CUTHBERTSON, ID). P. (1929): The Influence of Prolonged Muscular Rest on Metabolism. Biochemical 
Journal, 23, ii, 1328. 

Dietrick, J. E.. WHepon, G. D., and SHorr, E. (1948): Effects of Immobilization upon Various Metabolic 
and Physiologic Functions of Norrnal Men. American Journal of Medicine, 4, 3 

DommissE, G. F., and Nancie, E. J. (1947): The Elimination of “ Apparatus Inertia “’ in the Treatment 
of Fractures. British Journal of Surgery, 34, 395. 

Gitt, G. G. (1944); The Cause of Discrepancy in Length of the Limbs Following Tuberculosis of the Hip 
in Children: Arrest of Growth from Premature Central Closure of the Epiphysial Cartilages about the Knee. 
Journal of Bone and Joint Surgery, 26, 272. 

Git, G. G. (1947); Tuberculosis of the Hip in Children (Discussion). Journal of Bone and Joint Surgery, 
29, 905. 

Howarp, J. E., Parson, W., and BicuaM, R.S., Jr. (1945): Studies on Patients Convalescent from Fracture. 
IIl The Urinary Excretion of Calcium and Phosphorus. Bulletin of the Johns Hopkins Hospital, 77, 291. 
Sissons, H. A. (1950): Osteoporosis and Epiphysial Changes in Disease and Immobilised Limbs. British 
Orthopaedic Association Annual Meeting. Journal of Bone and Joint Surgery, 32-B, 741. 

STEVENSON, F. H. (1951): Symposium on Osteoporosis, Clinical Conference, Institute of Orthopaedics, 
June 1951 


34 B, no. 2, May 1952 


7 
{ 
Ke 


RICKETS AND OSTEOMALACIA FROM RENAL TUBULE DEFECTS * 


C. E. Dent, Lonpon, ENGLAND 


From the Medical Professonal Unit, University College Hospital Medical School, London 


Ihe diagnosis of “ renal rickets’ is often made uncritically in any patient who has 
clinical and radiological signs of rickets and evidence of renal damage. The rickets in these 
cases is also characterised by being ‘‘ Vitamin D resistant,”’ that is, irresponsive to vitamin D 
in doses (1,000-10,000 units a day) which rapidly cure ordinary “ classical’’ rickets. 
Histologically, however, the appearances of renal rickets may be either identical with those 
of ordinary rickets or complicated and obscured more or less by the fibrosis of secondary 
hyperparathyroidism. The renal failure nearly always shows the chemical changes 
characteristic of chron nephritis. These changes (retention of urea, phosphate, creatinine, 
etc.) are the direct consequences of a slowing of glomerular filtration. Defects of kidney 
tubule function are not usually easy to demonstrate apart from the poor ammonia 
formation and the inability to pass an acid urine which are almost invariably present. 

Recent studies of “ renal rickets "’ have now tended to separate off a group of cases in 
which the renal damage does not take this more common form, and in which the prognosis 
and response to treatment may be altogether different. In this group the emphasis is on 
renal tubular damage rather than on defective glomerular filtration. There is no, or only 
slight, retention of urea and creatinine. This is shown by the normal or only slightly raised 
blood levels and normal or only slightly lowered clearance for these substances. The plasma 
phosphate is usually abnormally low. The urine may contain large quantities of substances 
(glucose, amino-acids) which under normal circumstances are almost completely reabsorbed 
by the tubules from the glomerular filtrate and so do not appear in the urine to any 
apprec iable extent. 

Che literature on this subject has become somewhat confused, partly for the reason that 
the same word “ renal rickets ’’ has been indiscriminately applied to a group of quite different 
diseases, and partly because too many new words have been coined to describe some of the 
variations. Perhaps better names for the two main types would be “ glomerular rickets ”’ 
and “ tubular rickets.”’¢ It must be granted that some cases of “ tubular rickets ’’ terminate 
in a uraemic stage and are then almost indistinguishable from cases of primary ‘ glomerular 
rickets,”’ and also that there is probably tubule damage in all cases of “* glomerular rickets.” 
Nevertheless, recent biochemical advances perhaps justify the attempt to be made here to 
reclassify the forms of “ tubular rickets,”’ namely those forms of rickets resistant to vitamin D 
in which the kidney dysfunction is mainly concerned with the various known actions of the 
renal tubule. The “ tubular osteomalacias "’ are considered at the same time, because there 
appear to be adults with kidney tubule dysfunction almost identical biochemically with each 
of the tvpes found in children. 

CLASSIFICATION 


Radiographically, the diseases shown in Table I may be indistinguishable from each 


other. They are divided into six types. Each type may occur at almost any age, in either 
sex and in acute or chronic form. It is important to distinguish them from each other as they 
have different treatments and prognoses. Differential diagnosis is largely a biochemical 


* From a paper read at the Annual Meeting of the British Orthopaedic Association in London, October 1950. 


¢ The tendency in the more recent literature has been to restrict the term “renal rickets’ to the 


glomerular "' form and to use various new names for the “ tubular.”’ 
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matter. I have tried in the Table to represent this difficult group of cases in a tidy manner 
which suggests that the first four types can be classified in a way that illustrates an increasing 
severity of tubule damage affecting one after another the various tubule functions. This 
suggestion may be found misleading because in other diseases many other combinations of 
individual tubule dysfunctions may also occur. ‘‘ A high renal clearance '’* for phosphate, 
presumably due to defective tubular reabsorption, occurs in all the conditions listed in Table I, 
but this is because we are dealing here only with bone diseases, and it is the low plasma 
phosphate level which more than anything else is the cause of the bone disease and must 
therefore be present. We should remember, however, that a high clearance for glucose, for 
instance, can occur without the phosphate defect, as in ordinary renal glycosuria. A high 
clearance for amino-acids may also occur without the glucose or phosphate defect, as in some 
cases of hepatolenticular degeneration, as in all cases of cystinuria (Dent and Rose 1951) and 
as in some apparently healthy people. Indeed almost any permutation and combination of 


TABLE I 
RICKETS OR OSTEOMALACIA ASSOCIATED WITH Derects or TuBULE FUNCTION 


(and sometimes with other metabolic defects) 


Type Tubule reabsorption defect Tubule function defect | Names used in literature to 
; describe these syndromes 


Phos- Resistant (or refractory! 
: 1 phate | rickets, raised late rickets, 
resistance to vitamin D(RRD) 
essential hypophosphataemic 
2 Phos- Glucose | rickets, idiopathic osteo- 
phate 


malacia, Milkman’s syndrome 


Fanconi syndrome, Debre-de 


3 Phos- Giycose “MINO- Water* Toni-Fanconi syndrome, 
“phate acids Lignac's disease, cystine 
rickets, cystinosis, rickets with 
cystinuria, amindiabetes, 
| diabetes aminicus et 
a ‘ phate Glucose! acids Water* Potassium acidification (?) hepatic rickets, hypophos- 


phataemic glycosuric rickets 


5 Phos- | eee Urine Nephrocalcinosis with renal 
phate acidification rickets and dwarfism, hyper- 
chloraemic nephrocalcinosis, 
*hos- Butler-Albright syndrome, 
6 phate |Potassium* acidification formation renal tubular acidosis 


* Defect not always conspicuous. 


| 


tubule defects may be met in clinical practice. Another misleading feature in Table I is that 
‘amino-acids "’ are grouped in one category as if one substance only was involved. In fact 
there are over twenty amino-acids commonly found in body fluids, and the individual 
amino-acids involved are not the same in all cases. Finally, the six categories are not in fact 
clearly separable from each other except (so far) into two main sub-groups, namely, the first 
four (Types | to 4) and the last two (Types 5 and 6). Within each of these sub-groups the 
categories are not easily distinguishable and cases occur which it is difficult to place in a 
distinct category. 

A hereditary tendency in all the diseases in the first four categories links them not only 
with one another but also with most of the tubule reabsorption defects not associated with 
bone disease which are usually hereditary. In contrast, the last two categories are never 


* This term is used in preference to the older term “low threshold ” because the existence of sharp kidney 
thresholds for most substances is now largely discredited. 
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hereditary, seemingly the cause here is not genetic but environmental, for instance an 
acquired infection or some kidney toxin. 


It is hoped that, in spite of its shortcomings, the classification in Table I makes the 


various syndromes more comprehensible. An important prognostic feature to be drawn from 
it is the much greater chance of fatal kidney failure as one proceeds from Type | to 4. It 
seems that the more extensive the affection of the tubule, the greater is the associated 
glomerular damage, although this is always relatively inconspicuous early in the disease. 
rhis is shown, among other things, by the presence of proteinuria and of a lowered urea 


clearance, It is Type 4 that often terminates in uraemia. 
I am hesitant to attempt the imposition of a rigid nomenclature in the group of diseases 
Types.’”” An 


discussed here. Some objection may also be raised to the classification in 
alternative classification that is more in keeping with previous usage and that would not 
wander too far from the aims of the present paper would be to reserve the term “ resistant 
rickets " for my Types | and 2, ‘ Fanconi syndrome " for my Types 3 and 4, and “ renal 


tubular acidosis "’ for my Types 5 and 6. 


CLINICAL TYPES 


Type 1. Defective phosphate reabsorption only— Thirty-three cases were studied.* These 
comprise most of the cases commonly classed as “ vitamin D resistant rickets."’ This term 
describes well a condition clinically indistinguishable from rickets which occurs in spite of 
adequate vitamin Din the diet. Moreover, it can be cured by increasing the intake to the 
enormous level of hundreds of thousands of units of the vitamin daily. It appears therefore 
at first sight as if the patient's “‘ vitamin D requirement "’ is raised but that he is otherwise 


normal, 

| should like to postulate here a different conception of the immediate mechanism of 
the disease process, namely, that the low plasma phosphate level which is generally conceded 
to be the cause of the bone disease is the result of an inherited defect of the renal tubule, 
namely of its ability to reabsorb phosphate from the glomerular filtrate. This does not cause 
a‘ phosphaturia,”’ because the urine contains only slightly more phosphate than usual. That 
| this occurs however at a plasma level often maintained for long periods below that (about 
24) milligrams per cent) at which minimal phosphate excretion normally occurs, clearly 
indicates the presence of a higher phosphate clearance than normal. According to this view 


tubule. This explanation does not involve the parathyroid gland and is therefore quite 
different from the more usual view vigorously put forward by Albright and his co-workers 
(Albright and Reifenstein 1948). In favour of this theory the following facts are also added: 
1) The term “ vitamin D resistance "’ is better avoided, as vague. One could argue that cases 
to oral 


4 

i vitamin I) in massive doses cures because it is able to increase phosphate reabsorption by the 


of steatorrhoeic rickets and of “ glomerular ”’ renal rickets are also “‘ resistant ’ 
vitamin. 2) The main action of vitamin D is to facilitate absorption of calcium from the gut. 
In classical rickets from lack of vitamin D this absorption is markedly impaired so that 
calcium is practically absent from the urine. In some cases of “‘ resistant rickets ’’ these 
signs of vitamin D lack are not fully present. 3) The difference between a curative and a 
toxic dose is far smaller in these cases than in a true rickets. The “ resistance ” is therefore 
curiously selective. 4) The concept of ‘‘ vitamin D resistance ’’ does not help us to explain 
the frequent association with other congenital tubule defects (Types 2 to 4) which have 


nothing to do with vitamin D. 
These Type | cases usually present as a typical but often severe rickets in infants 
about one to two vears of age. Permanent deformity is common in these otherwise healthy 


cases of this or that rare 


* L should explain that when I say, here and elsewhere, that I have studied "x" 
disease, | have not had most of them under my clinical control. 
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patients who usually live to adult life. Biochemicaily identical cases occur occasionally in 
adolescents and adults, with bone changes typical of osteomalacia. Of the thirty-three 
patients studied, seven were over twenty years of age. The adult patients are usually in 
good general health, but may suffer from bone pains, especially in the lower back. Severe 
muscular weakness may suggest a diagnosis of muscular dystrophy. The difficulty of 
localising the pain and of producing any clear sign of disease may lead to a diagnosis of 
neurosis; for instance hysterical paralysis was suspected in one patient, a well built man of 
fifty-three years who had so much weakness and pain on movement that he lay all day in 
bed almost motionless. These patients never have proteinuria or disordered glomerular 
function and the only constant biochemical findings are the low plasma phosphate (often 
1-2 milligrams per cent) and, usually, a raised alkaline phosphatase. 


Fic. 1 Fic. 2 


Figure 1--Pseudo-fracture of the lateral margin of the scapula revealed by an oblique 
radiograph of the chest of a patient with osteomalacia (Type 1). This is the commonest site 


but the lesion may be obscured unless the radiograph is made in a special plane. Figure 2 


shows enlarged view of the affected area. 


Type 2. Defective phosphate and glucose reabsorption—Four cases were studied. This 
group is not clearly demarcated from the first, for the glycosuria was only pronounced (above 
about 05 per cent) in one case and was mild and intermittent in the other three. The link 
with Type | is probably close, because my series includes two brothers, one belonging to Type | 
and the other to Type 2. Moreover there are also two cases of osteomalacia associated with 
von Recklinghausen’s neurofibromatosis, a rare condition but one which Albright (private 
communication) believes to be more than a mere coincidence (see also Gould 1918); one of 
these belongs to Type 1 and the other to Type 2, the latter being our only case with marked 
renal glycosuria. It is curious that all four cases have occurred in adults. All the Type 2 
cases have otherwise been identical clinically and biochemically with those of Type 1. 
Milkman’s (1934) original case was probably of Type 2 because there was definite renal 
glycosuria. As far as | am aware the association of renal glycosuria and osteomalacia without 
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the added features of the Fanconi syndrome (Types 3 and 4) has not been commented 
on before. 

Type 3. Defective reabsorption of phosphate, glucose and many amino-acids—| 
cannot give figures for this group because its distinction from Type 4 is based largely on the 
presence or absence of acidosis and it is not possible to draw a clear line between acidotic 
and non-acidotic cases. The numbers of Types 3 and 4 are therefore taken together (see Table). 


It seems that the acidotic cases are more common than the non-acidotic, especially in children. 


This group shows a spectacular biochemical differentiation from Type 2, namely the 

occurrence in the urine of large quantities of many (ten to twenty) amino-acids. This 
“ amino-aciduria "’ occurs in only a few other conditions and is readily detectable by paper 
chromatography (Dent 1951). It is usually gross, but in one of our cases it was slight. The 
blood levels of amino-acids are normal or slightly raised; so the mechanism of their excretion 
is mainly a high renal clearance, just as in the case of glucose. The output of amino-acids 
and of sugar varies from day to day; so it is well to have several samples of urine analysed. 
The renal tubule dysfunction is clearly more widespread in Type 3 than in Types 1 or 2. 
Nevertheless it is consistent with fair general health, although the ultimate prognosis seems 
poor. One patient, now a boy of eleven years, has been observed for three years and his 
condition is clinically indistinguishable from Types 1 and 2. Another patient, who had 
required multiple osteotomies in childhood, presented severe osteomalacia at the age of 
thirty-four, and died soon afterwards from cirrhosis of the liver with primary hepatoma. 
I have. seen only one other case with this complication, but, as these were the first two cases 
in my present series, | overstressed its importance in a previous publication (Stowers and 
Dent 1947). It is common for these cases to show a mild polyuria; this suggests a minor 
tubular defect of water reabsorption. 
Type 4. Defective reabsorption of phosphate, glucose, many amino-acids, often 
water and sometimes (perhaps often) of potassium, with defective acidification of 
urine— Twenty-five cases of Type 3 and 4 together have been studied. These types are 
probably less common in relation to Types | and 2 than my figures suggest, because there 
has been some selection in referring cases to me. Of these twenty-five cases, twenty have 
been in children under ten years of age; the others have been in adults, one presenting at 
fifty-one years of age. The essential clinical feature of these acidotic cases is that the 
symptoms are more marked and the prognosis worse than in any of the other types so far 
discussed. The biochemical features indicate a renal tubular damage which affects more of 
its functions than in the other types and progressive glomerular damage is often found. 

The children are usually brought for advice at one to two years of age. Often parents 
have noticed difficulty in making the baby take its food and failure to gain weight. It may 
vomit its meals; it may be very thirsty; it is usually constipated. At this stage it usually 
shows rickety deformities, but these may be mild and do not usually affect the skull. The 
rickets 1s “‘ resistant '’ to ordinary doses of vitamin D. On examination the child is wasted, 
limp and often pot-bellied, and is physically underdeveloped. Radiography reveals rarefaction 
of the skeleton and rickety epiphysial changes. The urine is dilute, neutral or alkaline, and 
contains protein, glucose and large quantities of amino-acids. It may have a high ammonia 
index. The plasma has a normal fasting glucose content, normal urea, a low phosphate and 
bicarbonate, and usually a high alkaline phosphatase. One or other of the clinical features 
may be prominent, so that the obvious sign in the first instance may be rickets, feeding 
dithculty, failure to thrive, ‘‘ diabetes insipidus,’ or even constipation. Other features, even 
the bone disease, may be absent. The picture is greatly confused by curious febrile attacks, 
sometimes attributed to dehydration and at other times unexplained, and by episodes of 
muscular weakness, lethargy or even coma, sometimes with severe acidosis. These attacks 
may cease spontaneously, or may be fatal. I think that many, if not all, of these symptoms 
are due to electrolyte disturbances, and also that a high renal clearance for potassium occurs 
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in many cases and leads to low-potassium attacks which may be the cause of death. High 
potassium clearance had been demonstrated in the only two of our cases in which the potassium 
metabolism has been investigated (with Dr A. G. Spencer) and was undoubtedly the cause 
of death in one of them. 

Another curious feature is that some of the children with Type 4 disease had widespread 
deposits of cystine crystals (cystinosis) in the tissues. The crystals can be best demonstrated 
in life by examining the cornea with the slit lamp (Bickel and Douglas 1950).* The minute 
sparkling crystals are seen throughout the cornea and on the conjunctiva. The incidence of 
these cystine deposits is high in Type 4 cases. Their discovery is of prognostic importance 
because most patients with them have died before the age of ten years. The formation of 
cystine deposits is the only feature that cannot yet be explained adequately by any theory 
involving the renal tubule, or indeed by any other theory. 

The cause of death is intercurrent infection, coma (usually called acidotic but possibly 
often low-potassium) or, when survival is prolonged, uraemia. The rare tendency to cirrhosis 
and primary hepatoma has been mentioned already. When uraemia develops it is associated 
with the expected changes in the blood chemistry; that is, the phosphate rises and the 
calcium may fall even to tetany levels. It may be impossible at this stage, unless cystine 
deposits are found, to distinguish such a case from “ renal rickets’’ of the type primarily 
affecting the glomerulus. 

Cystine is usually one of the amino-acids that are excreted in large quantities in the urine 
of these cases. Hence it is easy to apply to them the term “ cystinuria ’’ and to confuse this 
Type 4 syndrome with the more common condition, also called ‘‘ cystinuria,’’ in which 
otherwise healthy people constantly excrete large quantities of cystine in the urine and have 
a tendency to form cystine stones in the renal tract. In fact, these two conditions are distinct 
from each other clinically, biochemically and genetically (Dent and Rose 1951, Dent and 
Harris 1951). The correct diagnosis of “‘ cystinuria”’ is readilv 
made by paper chromatography of the urine (Dent 1951). 

The rare adult cases of the Type 4 syndrome may 
present at almost any age, but mostly between thirty and 
forty-five years. There is less systemic disturbance than in 
the children; indeed the general health may be good. Apart 
from thirst, polyuria and muscular weakness (which may not 
be present) the illness is dominated by the bone disease, 
which resembles osteomalacia of any other type. The pain is 
most commonly felt in the lower back and down the thighs 
but “‘rheumatic”’ pains in the limbs and feet are also common. 
Early diagnosis is difficult and the history therefore tends 
to be of several years duration and may include periods of 
psychiatric treatment. The patient may ultimately become 
bedridden. On examination there may be tenderness over 
some of the bones, and there may be evidence of bone 
deformity or old fracture. Radiographs show gross rarefaction 
of the skeleton and typical pseudo-fractures or Looser’s 
Umbauzonen (Figs. | to 3). The plasma has usually normal 
or only slightly raised urea content, normal glucose, low 
phosphate, low bicarbonate and usually raised alkaline 
phosphatase. The urine contains a trace of protein, is 
always neutral or alkaline, and contains glucose and high 
concentrations of many amino-acids. No adult case of the Peendo-fractures of ribe in an 
adult with Fanconi’s syndrome 


* Personal communication. See also Burki, E. (1941): Anales (Type 4) and more than thirty 
Paediatrici, 156, 324. pseudo- fractures. 
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Type 4 syndrome has yet been reported with cystinosis. These patients can be greatly 
improved by treatment (see later) but as none has been followed long enough we have no 
idea yet of the ultimate prognosis. One might expect ultimately renal failure. 

Types 5 and 6. Defective tubular function with respect to urinary acidification and 
ammonia formation, the resulting acidosis leading to decreased phosphate (and 
sometimes potassium) reabsorption— Five cases were studied. This syndrome has been 
described by Albright and Reifenstein (1948), who were the first to stress the concept of 
tubular-insufficiency-without-glomerular-insufficiency in these cases. The original cases were 
associated with calcification in the renal tubules (‘ nephrocalcinosis ’’), readily detectable in 
a plain radiograph (Fig. 4). It was later found that this probably corresponded to a late 
stage of the disease and that all the other signs and symptoms could occur without renal 
calcification. (Nephrocalcinosis can also occur in other conditions associated with a high 
alcium output in the urine.) The disease can present at almost any age. In the child the 


Fic. 4 
Nephrocalcinosis in a case of renal tubular acidosis (Type 5). 


bone disease appears as typical rickets; in the adult as osteomalacia. There are additional 
symptoms from the associated acidosis. In children attacks of vomiting with anorexia 
dehydration and prostration may occur, with aggravation of the acidosis. In adults the 
chronic acidosis may lead to considerable dehydration, with lassitude, and, occasionally, to 
attacks of low-potassium paralysis. On examination the usual concomitants of rickets or 
osteomalacia may be observed, with radiographic changes also of the usual types. The plasma 


usually shows marked acidosis, with low phosphate and sometimes low potassium. Often the 


plasma chloride is unusually high. The urine is nearly always neutral or alkaline, but may be 
acid in a severe exacerbation of acidosis. It is usually said to show a low ammonia coefficient 
but in some cases the tubules form ammonia reasonably well. As it is not possible to draw a 
definite line between those with more or less damage to the ammonia mechanism the two 
types, 5 and 6, have been taken here together. Seemingly the primary defect is inability to 
pass an acid urine. Since metabolic acids cannot be eliminated adequately by the kidney a 
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chronic acidosis of the body results. This causes an increased excretion of phosphate and of 
the tixed bases in the body, calcium, sodium and potassium being the most important. The 
calcium and phosphate depletion produce the osteomalacia, the sodium is lost with some 
extracellular fluid and the potassium from within the cells. Since acidosis also increases 
phosphate excretion, the plasma phosphate is low. The especial point is that as all these 
effects are secondary to the acidosis: they are all corrected when the acidosis is corrected. 
The response to alkali treatment is therefore gratifying. Although the kidney damage is usually 
irreversible, it does not progress greatly over a period of years. It is clear that the defective 
phosphate reabsorption in Types 5 and 6 is of quite different origin from that occurring 
without acidosis in Types | and 3. In Type 4 the low plasma phosphate is presumably the 
result of both factors, namely intrinsically defective phosphate reabsorption by the tubule 
(as in Types | to 3) and defective reabsorption acquired only because of the acidosis (as in 
Types 5 and 6). 

It is interesting to comment here on the almost identical renal disturbance in children 
that was originally described by Lightwood and is usually called “ renal acidosis.’’ These 
children have symptoms like those described before and the biochemical findings may be 
identical. The main differences are however that bone disease is nearly always absent, that 
the nephrocalcinosis is less marked and cannot usually be detected in an abdominal radiograph, 
and that the disease is self limiting, spontaneous cure occurring in a few months. Presumably 
these children would develop the bone disease eventually if the condition were irreversible 
and were present long enough, and it is reasonable to believe that such cases would then be 
true cases of Type 5 or 6. Latner and Burnard (1950) believed that the mechanism involved 
is that of bicarbonate reabsorption in the proximal tubule. 


TREATMENT 
Treatment of the six types of * tubular rickets or osteomalacia” shown in Table 1—The general 
principles apply equally to all cases; hence it is convenient to deal with the treatment of all 
the six types together. 

When there is high phosphate clearance without acidosis (as in Types | to 3) the clearance 
can be lowered by the administration of large doses of vitamin D. The response to treatment 
is determined by the radiographic changes and by the rise in plasma phosphate. The vitamin 
has the same effect either by mouth or by injection. It is preferable to start with about 
50,000 units a day and to raise this gradually until the plasma phosphate has risen to about 
2-5-3 milligrams per cent. Then one attempts to find the lowest maintenance dose or one 
can continue treatment intermittently with larger doses. A dose as high as 500,000 units 
a day, or even more, may be required. Such large doses are dangerous and can be fatal if 
continued after signs of toxicity have appeared. The plasma calcium should be determined 
every two weeks at first and never less often than at six-weekly intervals. The patient should 
be warned to stop the drug at once and come to hospital for a blood test if he loses his appetite, 
feels nauseated, or has polyuria or dysuria. Sometimes the high calcium content is observed 
before the phosphate has had time to rise. If the calcium level is over 11°5 milligrams per cent 
all vitamin treatment must stop until it is below 11 milligrams per cent. It may take a month 
or more to fall. When it has done so, one tries again. Although “‘ biochemical cure,”’ a normal 
phosphate level, is always to be aimed at, one is greatly helped in doubtful cases by the 
clinical state of the patient. In children the epiphyses should be radiographed regularly. 
In adults, disappearance of bone pain is usually the best and quickest measure of the success 
of treatment but if there are pseudo-fractures, their recalcification should be observed 
radiographically. Muscular weakness, when present, is also cured by the large doses of 
vitamin D. 

When acidosis is present treatment should include the administration of divided doses 
of sodium bicarbonate or sodium citrate in such quantities as will maintain a plasma 
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bicarbonate level of 25-27 m.eq. (56-60 vols per cent CO,). This alkali therapy has to be 
continued indefinitely. The amount of alkali necessary varies from patient to patient and 
does not bear much relation to the severity of the acidosis of the patient when first seen. 
Likely quantities of sodium bicarbonate (in adults) are 5-20 grammes daily. Acidosis of the 
Type 4 (Fanconi) syndrome is the most resistant to therapy. 

When the radiographs show gross rarefaction a strongly positive calcium balance should 


be promoted without delay by high calcium intake, citric acid by mouth, and extra vitamin D 
(unless the patient is already taking large doses). The citric acid makes the gut contents 
more acid and thus facilitates the absorption of calcium. Suggested daily doses are: calcium 
gluconate 10 grammes, citric acid 5-10 grammes and vitamin D 50,000 units. These extra 
measures can be discontinued when the patient's skeleton is no longer grossly rarefied. 

In the Type 4 (Fanconi) disease, if water and other electrolytes are being lost in the 
urine in excessive quantities, they must be replaced. Further work is required on this aspect 
of the problem. The importance of replacing lost potassium has already been stressed. 


PROGNOSIS 

The results of treatment are usually satisfactory. Disease of Types | to 3 always responds 
to large doses of vitamin D. The difficulty lies in the long period of observation necessary 
under this potentially dangerous treatment. Relapse after cessation of vitamin therapy may 
take many months to appear; so prolonged gaps in treatment can be allowed from time to 
time. Type 4 cases present many difficulties. In children temporary improvement may be 
observed but death within a few years from one of the complications is usual. Adults may be 
completely relieved of symptoms and signs, but so far no long follow-up has been reported. 
It is important to study the urines of close relatives, who, even though symptomless, may 
show the characteristic amino-aciduria (Dent and Harris 1951). In this way corrective 
measures can be applied at the very earliest stage of the disease. Types 5 and 6 are the most 
gratifying of all. Spectacular improvement always occurs with the alkali treatment and may 
be long lasting. Maintenance therapy with alkalis is harmless, even though it has to be 
continued indefinitely. 

SUMMARY 

1. Cases of rickets and osteomalacia caused by kidney tubule defects have been classified 
into six sub-groups according to the various disturbances of tubule function concerned. 
2. The manifestations, treatment and prognosis appropriate to the sub-groups have been 
considered. 
3. The name “ tubular rickets’’ (or osteomalacia) is suggested for these cases of mainly 
tubule dysfunction in contrast to ‘‘ glomerular rickets "’ (or osteomalacia) which might be 
used to distinguish cases in which defect in the glomeruli overshadows and precedes that 
in the tubules 
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An Account of the Histological Changes in Involved Tissues 


H. A. Sissons, LoNpDoN, ENGLAND 
From the Department of Pathology, Institute of Orthopaedics, Royal National Orthopaedic Hospital 


Gill (1944) described retardation of longitudinal growth of the femur and tibia, with 
eventual premature fusion of the epiphysial plates at the knee joints, occurring in cases of 
tuberculosis of the hip in which the involved limb has been treated by prolonged immobilisation 
at an early age. Later papers, such as those of McCarroll and Heath (1946), Green and 
Anderson (1947), Kestler (1947), Ross (1948), Parke, Colvin and Almond (1949) and Chandler 
and Fox (1949), have directed attention to the frequency of this complication of tuberculosis 
of the hip, and have shown that the same disordered epiphysial growth can occur in 
immobilised limbs in a wide variety of conditions. These include tuberculosis of the knee, 
osteomyelitis, suppurative arthritis of the hip, slipped epiphysis of the femoral head and 
poliomyelitis. 

Because these dramatic changes are likely to occur when the limb of a young child is 
immobilised, the effect on longitudinal epiphysial growth has received great emphasis in the 
clinical accounts, and “ limb shortening ’’ has sometimes been regarded as the characteristic 
result and chief hazard of immobilisation. But atrophic immobilisation changes—some 
transient, some permanent—are not confined to growing bones, and the present paper 
illustrates some of the effects of disuse and immobilisation on limb bones in the adult as well 
as in the child. These changes, which are well known to radiologists, take the form of a 
regional osteoporosis, and this is complicated by epiphysial changes only when the period of 
immobilisation responsible has occurred at an early age. The pathological changes concerned 
have not previously been described, and consequently the radiographic and clinical 
manifestations of the lesions are sometimes misinterpreted when cases are discussed from the 
point of view of underlying tissue changes. The author has had the opportunity of examining 
material from eight patients showing immobilisation changes in joint tuberculosis, available 
either because of amputation or death. From these cases three are chosen as representative 
and are presented in detail. Change in general bone architecture, as seen in fine-detail slab 
radiographs of the lesions (Sissons 1950) were studied, and are correlated with the cellular 
and other tissue changes seen in histological preparations of the same material. Particular 
attention was paid to blood vessels in the vicinity of the lesions, and these were studied both 
by examination of histological sections and by direct microscopic examination of the vessels 
in cleared bone slabs. 


IMMOBILISATION OSTEOPOROSIS.-EARLY STAGE 


Case 1— Man aged twenty years. At the age of eighteen he complained of pain in the left 
knee, with locking of the joint. The pain persisted, and an effusion developed. Investigation at 
this stage revealed active pulmonary tuberculosis, and because of this the patient was treated 
by rest in bed. Later, a guinea-pig inoculated with synovial fluid developed tuberculosis, 
and nine months after the onset of symptoms the leg was immobilised in plaster. At this 
time radiographic changes were minimal. Three months later pain was still severe, and 
radiographs showed a considerable advance in bone rarefaction in the region of the knee 
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Case 1 Clinical radiograph of hips after three months’ immobilisation. The left femur and the left 
side of the pelvis show pronounced rarefaction. 


Fic. 2 


Clinical radiograph of knees after three months’ immobilisation 
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joint, as well as generalised rarefaction of the bones of the immobilised limb (Figs. | to 3). 
In the area of rarefaction adjacent to the knee joint the outline of bone trabeculae was 
indistinct (Fig. 2). 

Streptomycin therapy was begun, but pain continued, and after a month both clinical 
and radiographic evidence of continued extension of the disease in the left knee was present. 
The patient’s general condition was worse. An above-knee amputation was carried out with 
a satisfactory effect on his general condition. 

Examination of the bones of the amputated limb revealed the following changes. The 
entire interior surface of the knee joint 
is replaced by tuberculous granulation 
tissue. The joint capsule is oedematous 
and there is beginning abscess forma- 
tion in the soft tissues surrounding the 
joint. Almost all the articular cartilage 
from the weight-bearing bone surfaces 
is destroyed. The articular cartilage of 
the patella is in process of separation, 
tuberculous tissue having extended 
widely between it and the underlying 
bone. In the femur, tibia and patella 
this tuberculous tissue extends only 
1 to 2 millimetres from the articular 
surfaces, this zone being characterised 
by necrosis and destruction of bone 
trabeculae. 

Near the tuberculous joint the 
femur and tibia show an extreme 
degree of rarefaction, as is seen in the 
slab radiographs in Figures 4 and 7. 

The edge of the rarefied zone is Case! Clinical radiograph of left foot after three months 


immobilisation, showing focal rarefaction of bone adjacent 
clearly demarcated, and the pattern to the articular surfaces of the tarsal bones, 


of the irregular outline suggests the 

confluence of numerous smaller areas. Histological examination shows that the rarefied 
areas are quite free from tuberculous tissue. Bone trabeculae in these areas are slender, 
they show no osteoid tissue, and evidence of active osteoclastic bone resorption is present 
in the form of eroded surface depressions (Fig. 6). The process of rarefaction can, 
therefore, be accurately described as an osteoporosis. Figures 5 and 6 contrast the 
normal bone trabeculae with those present in the osteoporotic zone. Examination of blood 


vessels, both in ordinary histological preparations and in bone slabs cleared in xylol shows 
a conspicuous increase in vascularity in many parts of this osteoporotic region. 

From these observations it appears likely that the osteoporosis immediately adjacent to 
the involved joint is a local reaction to tuberculous inflammatory tissue, and that an increase 


in vascularity plays a part in its deveiupment. 

The remainder of the limb shows a less marked degree of generalised osteoporosis, 
apparent in the radiographs of Figures 1, 2 and 3, and extending as high as the pelvis. This 
is the characteristic “ disuse ’’ or “‘ immobilisation’’ osteoporosis with which the present paper 
is concerned. Certain regions of bone are more markedly involved than others. In Figure 3, 
for instance, the osteoporosis shows conspicuous localisation in the subcortical bone deep to 
the articular cartilages of the intertarsal joints. Slab radiographs of the talus (Fig. 9) and of 
one of the cuneiform bones (Fig. 10) show that the alteration in bone structure takes the form 
of a narrowing of trabeculae in the immediately subcortical bone. The deeper tissue of the 
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Slab radiograph of lower end of left femur \ wide zone of osteoporosis extends almost to 
upper margin of the picture | 1-6 


Fic. 6 
Case 1. Figure 5--The histological structure of a normal trabecula of the cancellous bone of the 
femur from just outside the area of rarefaction shown in Figure 4 ( « 154). Figure 6—The histological 
structure of an osteoporotic trabecula of the cancellous bone of the femur from inside the area of 
rarefaction shown in Figure 4. Note the decreased diameter of the trabeculae and the eroded surface 
to the right) where osteoclastic resorption of bone has occurred ( « 154). 
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Fic. 7 
Case 1I--Slab radiograph of upper 
end of left tibia. showing the irregular 
outline of the osteoporotic zone 
Some periosteal reaction Is present 
on the surface of the shaft near the 
attachment of the oedematous joint 
capsule ( « 1-6), 


Fic. 8 


Case 1—-Slab radiograph ot 
lower end of tibia ( « 2) 
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talus shows a few localised areas of similar focal osteoporosis. Figure 8, a slab radiograph 
of the lower end of the tibia, shows some scattered foci of osteoporosis, party ularly conspicuous 
in a zone adjacent to the site of the former epiphysial plate. Histologically, bone trabeculae 
in these situations are characterised by the same diminution in thickness seen in the slab 
radiographs. The trabecular surfaces are marked by eroded bays which are evidence of 


Slab radiograph of talus showing distribution 
sis. See Figure 3 for corresponding clinical 
bigure Slab radiograph of intermediate 

cunetform bone 


osteoclastic activity, and occasional osteoclasts are seen. The bone marrow between the 
slender trabeculae is quite normal. In contrast to what was found in the areas adjacent to 
the tuberculous surfaces of the knee joint, examination of blood vessels in these areas reveals 
an increas’ in vascularity only in a very occasional osteoporotic focus. 


IMMOBILISATION OSTEOPOROSIS STAGE 
Case 2—Man aged twenty years. Intermittent treatment for tuberculosis of the ankle for 
five vears. Early in this period, after some months’ immobilisation in a long leg plaster, a 
radiograph (Fig. 1) showed erosion of the posterior part of the subtalar joint, with general 
osteoporosis, and what was described as “ an unusual opaque infiltration "’ of the part of 
the caleaneum adjacent to the articular surface of the subtalar joint. Despite the patient's 
intermittent activity and weight-bearing, the osteoporosis persisted—although the appearance 


of “ infiltration lessened (Fig. 12)—-and “ evstic areas of ‘‘ cavitation ’’ appeared in the 


talus (Fig. 13). Chronic discharging sinuses were present, and the leg was amputated below 
the knee 


On examination, the bones of the amputated limb show the following changes. There is 
some degree of generalised osteoporosis and, while the small areas of commencing bone 


THE JOURNAL OF BONE AND JOINT SURGERY 


| of tocal osteopor 
‘ 
: rachograph 2 ms 
Fic. 10 
: 


OSTEOPOROSIS AND EPIPHYSIAL ARREST IN JOINT TUBERCULOSIS 


Fic. 11 


Clinical radiograph of ankle at an early stage in the 
immobilisation of the limb. This radiograph shows the 


Case 2 


appearance of infiltration described in the text 


Fic. 12 Fic. 13 
Case 2. Figure 12-—Clinical radiograph of ankle showing the “ resolution”’ of the “infiltration.” 
Figure 13--Clinical radiograph of ankle after five years’ intermittent immobilisation, showing the 


persistent osteoporosis. Note the “ cystic areas of pronounced bone rarefaction. 
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destruction seen in the previous case are not present, larger areas of extreme rarefaction are 
found and are responsible for the ‘‘ cystic’ appearance of some of the bones in the clinical 
radiographs. Tuberculous tissue covers the whole of the interior surfaces of the ankle and 
subtalar joints, with almost complete destruction of articular cartilage in these situations. 
The mid-tarsal and other inter-tarsal joints are not involved by tuberculosis. A circumscribed 


bic. 14 


Slab rachograph of talus A network of slender bone trabeculae 


focal osteoporosis 2 


bic. 15 Fic. 16 
Case 2. Figure 15— The histological structure of a bone trabecula of normal thickness in the area 
of osteoporosis in the head of the talus (see Fig. 14) ( ~ 105). Figure 16—The histological structure 
of slender bone trabeculae in the area of osteoporosis in the head of the talus (see Fig. 14) ( « 100). 


spherical collection of tuberculous tissue and caseous debris extends for 7 millimetres into 
the bone of the tibia from the antenor part of its articular surface, and an area of localised 
bone destruction (Fig. 14) in the posterior part of the calcaneal articulation of the talus has 
been produced by a similar spread. Elsewhere bony extension of tuberculous tissue from the 
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joint surfaces is minimal, and the osteoporotic changes now to be described are all in areas 


completely free from tuberculous tissue. 
In the talus (Fig. 14) the slab radiograph shows a generalised thinning of cortical bone. 
Two conspicuously osteoporotic areas, the larger in the head of the bone and the smaller in 


the posterior part of the body, show the complete replacement of normal trabeculae by a 
delicate network of very slender bony structures which are continuous, at the margins of 
the areas, with the thicker trabeculae of the surrounding bone. In the larger of these two 
areas a few thicker trabeculae remain, and histological examination shows a contrast in 
structure between these and the slender structures. The thick trabeculae (Fig. 15) consist of 
lamellar bone, and have obviously been present for a long time. Sometimes their surfaces 
show areas of osteoclastic bone destruction. The slender structures (Fig. 16) are newly formed 
trabeculae of non-lamellar bone, their surface sometimes showing active osteoblasts and 
osteoid tissue. It is interesting that in the same area of bone tissue, the factor—-whatever it 


Fic. 17 
Slab radiograph of calcaneum. See Figure 13 for the corresponding clinical radiograph ( « 2) 


may be causing the alteration in bone structure is having an entirely different action on 
these two sets of trabeculae. It is causing osteoclastic erosion of the thick pre-existing 
trabeculae, and at the same time stimulating the formation of the adjacent system of new 
trabeculae of non-lamellar bone. 

Changes of the same type are present in the other bones of the foot. A slab radiograph 
of the caleaneum (Fig. 17) shows, in addition to some general osteoporosis, a large area in 
the anterior part of the bone where normal trabeculae are absent, and where a network of 
slender newly developed trabeculae is present. At the periphery of the area these trabeculae 
are thicker and are becoming incorporated into the main structural system of the surrounding 
bone. 

Except for a narrow zone of tuberculous granulation tissue adjacent to the articular 
surface of the subtalar joint, the remainder of the calcaneum is free from any histological 
evidence of involvement by tuberculous tissue. This is conclusive evidence that the 
“ infiltration '’ observed in clinical radiographs was not tuberculous in nature, for conspicuous 
evidence of this would have remained. This type of diffuse shadow is present, both in the 
present case and in the preceding one, in areas showing a marked degree of osteoporosis, 
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and it 1s suggested that no additional factor, such as an “ infiltration,” is required to explain 


this appearance. The thin trabeculae, not individually resolvable in a clinical radiograph, 


are clearly responsible for the diffuseness of the shadow. The appearance of relative density 
in the present case is not easy to understand, but overlying soft tissues make the exact 
density of the raretied bones dithcult to assess, and, in particular, to compare in radiographs 
taken on different occasions. 

\ slab radiograph of the navicular and medial cuneiform bones shows several small areas 
of focal osteoporosis involving bone immediately deep to the thinned cortex (Fig. 18). In 


Fic. 19 
Case 2. Slab radiograph of naviculat Case 2--A newly developed bone 
ind medial cuneiform bones. Note trabecula consisting of non-lamellar 
the network of slender trabeculae bone from the osteoporotic area in the 
in the areas of focal osteoporosis medial cuneitorm bone (see Fig. 18) 
( 500) 
these, as in similar areas in the talus and calcaneum, normal bone trabeculae are absent and 
their place is taken by a network of newly developed slender trabeculae of non-lamellar 
bone (hig. 19) 
In this case, careful examination of blood vessels in the osteoporotic areas failed to 


reveal any imerease in vascularity 


IMMOBILISATION OSTEOPOROSIS WITH EPIPHYSIAL INVOLVEMENT 
Case 3 Boy aged fourteen vears. Tuberculosis of the right hip at the age of two and a half 
vears. Treated for three years by immobilisation, with arrest of the tuberculous lesion. 
Osteoporosis of the involved limb developed and remained five vears after the resumption of 
weight-bearing on the affected leg (Fig. 20). As growth proceeded, progressive shortening of 
the involved limb directed attention to the obliteration of the epiphysial cartilages at the 
knee. The limb was eventually amputated at the age of fourteen years. Figure 21 shows 


the radiographic appearance of the knee joint a short time before amputation. The upper 
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Case 3--Chinical radiograph 


Fic. 20 


at the age of eleven years showing 


old tuberculosis of mght hip with the permanent osteoporosis 
produced by immobilisation in early childhood 


fibular epiphysis, and those of the ankle joint, were not fused, although all the bones of the 
leg were slender and showed marked diminution in the thickness of cortical bone. 

On examination, the longitudinally divided tibia and femur (Figs. 22 to 24) each show a 
thin cortex and an abnormal outline of their articular surfaces. The central part of each 


epiphysial cartilage plate presents a large 
gap where thickened bone trabeculae pass 
without interruption between the shaft 
and the epiphysis. In each bone the free 
edge of the incomplete epiphysial cartilage 
is displaced away from the joint, the 
cartilage taking the form of a conical 
funnel. In the femur (Fig. 24) the oblique 


direction of the epiphysial cartilage indi- 
cates that interference with longitudinal 


growth has been greatest in the posterior 
part of the cartilage, where a bridge of 
dense bone trabeculae unites the free edge 
of the epiphysial cartilage with the 
nearby cortex and with the spongy bone 
of the epiphysis. Anteriorly, no bridging 
trabeculae are present ; the free edge of 
the cartilage forms an irregular mass. 
Figure 25 shows the relationship of 
the structures at this anterior free margin 
of the epiphysial cartilage as they appear 
in a histological section. The epiphysial 
cartilage, corresponding to the clear band 
in the slab radiograph, passes across the 
centre of the diagram. Its upper surface 
is the “ growing region "’ of the epiphysis, 
and it is of interest to see that at least 
some endochondral ossification and longi- 
tudinal bone growth is taking place at the 
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obliteration of the epiphysial plates of the femur and 
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periphery of the disorganised epiphysis. This is evident in Figure 26, which shows the 


proliferation of cartilage cells and their replacement by bone trabeculae in this region. 
lowards the central gap in the cartilage, however, there is little or no proliferation of the 
cartilage and its surface is almost completely closed by a thin layer of bone (Fig. 27). At the 


Fic. 2° Fic 


Figure 22 The longitudinally divided tibia from the amputated limb showing the central gap in 
the epiphysial cartilage. Figure 23-—-Slab radiograph of the bone shown in Figure 22 showing thick bone 
iy } 
trabeculae uniting the epiphysis with the shaft 


Fic. 25 
Case 3 bigure 24 Slab radiograph of the lower end of the femur 1 Figure 25 \ diagram of the 
tructures in the outlined area of Figure 24 as they appear in a histological section. The three marked 
areas indicate the location of the three following photomicrographs | 5). 


very edge of the central gap (Fig. 28) the completely quiescent cartilage of the epiphysial 
plate shows irregular bony replacement in progress. At other points on the margin of the 
gap the displaced cartilage of the epiphysial plate has either been destroyed or is incorporated 
in the masses of “ bridging "’ bone trabeculae. 
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‘ Fic. 26 
Case 3—The histological structure of the peripheral part of the lower femoral 
epiphysis with evidence of some longitudinal bone growth (see Fig. 25) ( « 80). 


Fic. 27 
Case 3 The histological structure of the more central part of the lower femoral 
epiphysis showing the almost complete closure of this part of the plate by bone 
(see Fig. 25) ( « 70). 


vo. 34 B, no. 2, may 1952 


Ag 
< > Gs ‘ 
— 


SISSONS 


oft the femur 


Histological changes of the same type were present in the upper tibial epiphystial plate 
ilso, but the upper epiphysial plate of the fibula appeared normal. 
No abnormal vascularity could be demonstrated in this case. In view of the long duration 


and quiescence of the lesions, this is not surprising. 


DISCUSSION 
From these three cases it can be seen that a complex series of structural alterations 
occurs in the bones of an immobilised limb. In an adult bone the earliest change takes the 
form of focal destruction of trabeculae adjacent to articular surfaces, in the cortex and 
subcortical region of small bones, and at the sites of earlier epiphysial plates. These changes 
are at first reversible, but as months pass they extend and coalesce to form larger areas of 
rarefaction which are still fairly clearly demarcated from the surrounding bone. This process 


eventually brings about the resorption of all pre-existing trabeculae in the involved area, but 


while it is still taking place commencement of “ repair ’’ may be seen in the formation of a 
network of newly developed slender bone trabeculae. By this stage, although the new 
trabeculae undergo progressive increase in thickness, the general alteration in bone structure 
appears to be permanent 

Phe impheations of these tindings must be remembered in the radiological assessment of 
a tuberculous joint. If the limb has been immobilised, focal areas of bone destruction 
partial or complete may be present in bone immediately adjacent to the articular surfaces 
of the tuberculous joint itself, and the pattern of this atrophic rarefaction must not be 
mistaken for extension of the tuberculous lesion. In none of the six cases of the present 
series in which the bone adjacent to an actively tuberculous joint was studied, had the 
tuberculous tissue extended more than a few millimetres from the joint surface. 
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In growing bones, particularly in early childhood, the tissue of the epiphysial cartilage 
shows special susceptibility to immobilisation damage. Case 3 of the present paper illustrates 
damage of this sort, premature fusion having destroyed the continuity of the epiphysial 
cartilages at the knee joint. This susceptibility to immobilisation damage is in keeping with 
the ease with which the growing epiphysial cartilage can be damaged by other agents. Thus 
the effect of local irradiation in interfering selectively with the growth of epiphysial cartilage 
has been described by Barr, Lingley and Gall (1943), Gall, Lingley and Hilcken (1940), 
Hinkel (1943), and Reidy, Lingley, Gall and Barr (1946), while a paper by Scow (1949) 
directs attention to the susceptibility of the same tissue to cold, and describes the partial 
destruction of epiphysial cartilage that can be produced experimentally by this agency. 
Mechanical pressure, too, can retard the growth of proliferating epiphysial cartilage, as is 
apparent in the experimental studies of Haas (1948), and in the clinical use of epiphysial 
stapling as a leg-shortening procedure. 

In the example of epiphysial derangement described in the present paper, the central 
parts of the epiphyses are most severely involved, the continuity of the plates being destroyed 
and bridging bone trabeculae being present. At the periphery of the epiphyses some 
longitudinal growth has continued. 

rhe ultimate factor operating on the bone in the development of immobilisation 


osteoporosis is still uncertain. It is known that the bone changes in an immobilised limb, 


particularly when they develop rapidly, may be associated with a state of negative calcium 
balance and even hypercalcaemia (Albright, Burnett, Cope and Parson 1941). It was once 
widely believed that a process of “ halisteresis '’ was the basis of the skeletal rarefaction, 
which was accordingly referred to as decalcification. In the cases described in the present 
paper, however, it is quite clear that the loss of bone substance depends on active osteoclastic 
destruction of bone trabeculae in the involved areas. No “ uncalcified ’’ or “ decalcified ”’ 
bone trabeculae are present. The process of rarefaction is therefore correctly described as 
osteo porosts. 

Since the publications of Leriche and Policard (1926, 1928) put emphasis on vascular 
changes (hyperaemia and ischaemia) as all-important factors in the initiation of bone formation 
and bone destruction, much attention has been directed to bone vasculature, and the hypothesis 
of these authors has been widely debated. Vascular changes have been carefully studied in 
the present cases (particularly Cases | and 2) and in the other five cases of immobilisation 
osteoporosis investigated, but in only an occasional osteoporotic region could any conspicuous 
increase in vascularity be demonstrated. It must be appreciated, however, that all 
physiological variations in vascularity are not reflected in structural changes in blood vessels, 
and that the method used—the visualisation of blood vessels in cleared slabs of tissue 
demonstrates only those vessels occupied by blood at the time of death. For these reasons 
the occasional presence of increased vascularity in an area of focal osteoporosis may be 


significant. 


SUMMARY 

Amputation or post-mortem specimens from eight cases of joint tuberculosis, with 
immobilisation changes in bone, have been studied by fine-detail slab radiographs and 
subsequent histological examination, The findings in three of these cases are presented in 
detail. 

The immobilisation changes take the form of a true osteoporosis, which is strikingly 
focal in nature. In the adult the sites of most marked involvement include the subcortical 
bone adjacent to articular surfaces and the bone in the neighbourhood of the obliterated 
epiphysial plates. 

Areas of permanent change in bone structure may result, although commencing 
is seen in the form of newly developed bone trabeculae in the osteoporotic areas. 


“repair” 
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In one case, where immobilisation occurred at an early age, changes in the growing 


epaphysial plates were produced in addition to osteoporosis. This is correlated with the known 

susceptibility of growing epiphysial cartilage to a wide variety of damaging agents. 
Radiologically, it is important to discriminate between these immobilisation changes and 

the bone destruction which might be produced by extension of the tuberculous lesion itself. 
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CHANGES IN THE FEMORAL NECK IN CONTACT WITH 
AN ACRYLIC PROSTHESIS 


Examination of a Necropsy Specimen 
P. Gowans Lainc, PeMBury, and H. DovGias Ross, Lonpon, ENGLAND 


The evolution of a new technique of arthroplasty of the hip joint has been described by 
the Judet brothers (1949, 1950). This operation involves the resection of the femoral head 
and the insertion of an acrylic prosthesis in substitution. Although many workers have 


Fic. | Fic. 2 
Upper end of femur with prosthesis in situ. The area from which tissue was removed for histological 


examination can be seen. Figure 2—Radiograph of the specimen. 


reported cases treated in this way, we have been unable to find any account of the subsequent 
pathological changes in the bone of the femoral neck. We are, therefore, reporting our findings 
in the femoral neck from a patient who died two weeks after the performance of an operation 


of this type. 
CASE REPORT 

A woman aged seventy years, suffering from crippling osteoarthritis of the right hip 
joint, was treated by a Judet-type arthroplasty. The technique of the operation was similar 
to that of the Judet brothers, and only a few points need be mentioned. The joint capsule 
was excised as completely as possible. The canal in the femoral neck, into which the stem 
of the prosthesis was to be inserted, was started with a hand drill and finally enlarged with 
the special Judet instrument; at no time was any high-speed drilling done, and no burning of 
tissues could have occurred. The prosthesis was inserted with minimal force. 
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tube radiograph of part of bone selected for study. Note the corrugations on its 
cave Margin corresponding with those of the stem of the prosthesis 6 


Fic. 4 


ower photomicrograph of section showing areas corresponding to shadows 
shading communuted trabeculae and necrotic myeloid debris. Light shading 
dead bone Stippling nucleated bone ( « 6) 
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Death from pulmonary embolism occurred two weeks after the operation. At the 


post-mortem examination the upper quarter of the femur was removed for investigation (Fig.1). 
Pathological examination — The prosthesis was found to be firmly fixed in the femoral neck 
and a radiograph of the specimen (Fig. 2) showed no rarefaction of the bone around its stem. 
A block of bone from the postero-medial aspect of the femoral neck (Fig. 1) was removed 
close to the overlap of the prosthesis. The internal margin of this block comprised the 
bone in intimate relationship to the stem of the prosthesis. Radiography of this block by 
crystallography tube (Fig. 3) revealed three main zones, consisting of outer and inner 
trabeculated areas with dense shadow intervening. 

Zone |—-Inner zone of cancellous bone, having a corrugated surface where it was in contact 


with the stem of the prosthesis and merging with 


Photomicrographs from Zone 1—In Figure 5 there is a small sheath of new bone 
formation on one side of a fragment of dead bone. <A focus of new bone 
formation is seen in Figure 6 ( « 160), 


Zone 2——consisting of dense compact bone of the calear femorale which in turn gives place to 
Zone 3—external trabeculated bone. 

The histological changes encountered may be conveniently grouped in correlation with these 
zones (Fig. 4). In Zone | the trabeculated bone was necrotic and the medullary spaces were 
filled with comminuted fragments of bone and necrotic myeloid debris. There were occasional 
foci of vascular mesenchymal proliferation, and osteoblastic activity was clothing some of the 
necrotic trabeculae with new bone (Fig. 5). Where Zone 1 merged with Zone 2 the medullary 
spaces contained less debris but were filled with lipoid phagocytes. Zone 2, comprising the 
calcar femorale, was the site of almost universal necrosis, as evidenced by the empty lacunae 
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and disappearance for the most part of the endosteal tissues and contents of the Haversian 


canals, some of these showing thrombosis of their vessels (Fig. 5). Some of the larger 
medullary spaces contained normal myeloid tissue and in these instances occasional osteocytes 
were present in lacunae of the adjacent bone. In Zone 3 the most superficial of the peripheral 
external bone was nucleated but all the remainder of the trabeculae consisted of necrotic bone. 
The intertrabecular spaces were occupied by normal vascular mesenchyme with slight 
infiltration of lipoid phagocytes. No reactive proliferation was seen. 

Thus the appearances were those of extensive bone necrosis involving an important 
weight-bearing area of the femoral neck -namely, the calcar femorale. This necrosis was 
not of block infarct type, for it was more irregular in its occurrence and had not elicited a 


marked inflammatory reaction 


hia. 7 
Figure 7— Photomicrograph from Zone 2. Note the almost universal absence of osteocytes from 
lacunae and the empty Haversian canals 160). Figure 8— Photomicrograph from Zone 3. The 
most superficial bone is seen to be nucleated. Lipoid phagocytes are seen among the tissues of the 
intertrabecular spaces ( x 80) 


SUMMARY 
A Judet-type arthroplasty of the hip was performed. The patient died fourteen days 
after the operation. The upper end of the femur was examined and showed extensive necrosis 
surrounding the stem of the prosthesis. 
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ON THE FORM AND STRUCTURE OF MUSCLES 


R. J. Last, Lonpox, ENGLAND 


Whatever may be the academic pros and cons of studying osteology in minute detail it 
has always appeared to the writer that there is far more practical value in the anatomist—as 


well as the surgeon and the physician—knowing the surface appearance of those muscles 
which are distinctive, and there are many. Beneath the transparent perimysium there is a 
great difference not only in the form of living muscles but also in the amounts of red flesh 
and white fibres which produce the surface appearance. To clarify description it is proposed 
to use the term “ silverside '’ to denote the arrangement of glistening sheets of fibrous tissue 
on the surface of muscles, and to restrict the term aponeurosis to a flat sheet of clean tendon 
free of muscle. Such silverside usually continues into the tendon or aponeurosis of its muscle ; 
but the term “ silverside "’ in this paper will always denote that there is red flesh beneath 
the glistening surface. 

The surfaces of some muscles are wholly fleshy, some wholly silverside, while many have 
a quite characteristic mixture of the two. Herein lies a good illustration of the relation of 
form to function. If the surface of a muscle bears heavily on an adjacent structure it will 
be covered by a glistening silverside; where there is no pressure there will usually be a 


fleshy surface. 

The desirability of being familiar with such characteristics of muscles should be apparent 
to physician and surgeon alike. In the field of medicine, for example, the diagnosis of 
“rheumatic "’ pain will often hinge on whether the site is over silverside or flesh, for where 
there is silverside there is a bursa, whose serous lining is subject to the same pathological 
hazards as those of other serous membranes, such as synovial membrane. Most of these 
bursae are not completely closed, and their area is great: thus, even when effusion has taken 
place into them there is generally no localised swelling. The surgeon sees muscles much more 
often than bones at operation, and instant recognition of a muscle by its surface appearance 
gives great confidence and accuracy, especially in limb surgery. Moreover, it is of signal 
importance that the surgeon should preserve these planes of movement between muscle 
masses. Should post-inflammatory or post-operative adhesion occur across the spaces great 
limitation of function may result, and sometimes a “‘ frozen’ limb is due to nothing more 
than this. 

It is impossible in one paper to mention all the muscles that are of interest in this respect, 
but the above general remarks will be illustrated by some examples, taken chiefly from the 
thigh and calf. 


QUADRICEPS FEMORIS 

The quadriceps is perhaps the most beautiful muscle in the body, and its four parts, 
differing so much from each other, are all admirably adapted to their purpose. 
Rectus femoris——This bipenniform muscle has red flesh on its anterior surface except above, 
where it is covered in silverside (Fig. 1, left thigh). The silverside is separated from sartorius 
by a cushion of fibro-fatty tissue. If the rectus femoris contracts while the hip is flexed the 
upper part of the muscle is drawn forwards from the femur and its silverside bears heavily 
on the deep part of this cushion. The edges of the muscle belly are free. The tendon is a 


flat band and vastus medialis is inserted by fleshy fibres into its medial border (Fig. 1, left 
thigh). The lateral border of the rectus femoris tendon is free, but overlaid by a thin expansion 
from the vastus lateralis, not shown in the Figure. As the tendon broadens out to pass down 
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to the patella its deep surface exchanges fibres in a criss-cross manner with the underlying 
lamina from the vastus lateralis, and the twe are by this means bound firmly together. They 
can be torn apart with the fingers, however, and this has been done on the right thigh of the 
dissection illustrated in Figure 1. 

The appearance of the posterior surface of rectus femoris is the reverse of the anterior, 
being flesh above and silverside below (Fig. 1, right thigh). The lower two-thirds of the 
muscle slides over the silverside clothing the front surface of the vastus intermedius. The 
reciprocal surfaces of these muscles bear heavily on each other during extension of the knee 
and, though they contract simultaneously, sliding takes place between them, for the muscles 
are of different lengths. The sliding surfaces are covered in silverside, with a large open 
bursa between them. 


Fascia Lata 


Vastus Lateralis 


Vastus intermedius 


Silverside Deep 
to Vastus Lateralis 


Fic. 1 
The structure of the 
quadriceps femoris. 
The left thigh shows 
the undisturbed 
muscle. In the right 


1 thigh the rectus 
femoris is turned 
aside to expose its 

deep surface. 


The visible surface of this muscle is entirely fleshy (Fig. 1). It arises 
from the linea aspera by flesh, but behind, where it bears on the long and short adductors, 


Vastus medialis 


the thin sheet of muscle and the contiguous surfaces of the adductors are covered in silverside, 
which extends medially for almost an inch (2 centimetres) from the linea aspera. The 
profunda femoris vessels lie between these silversides (Fig. 5). Most of the fibres of the 
vastus medialis arise from the adductor magnus tendon, and its greatest bulk is below. 
There is very little vastus intermedius for it to play over, for the medial surface of the shaft 
of the femur is bare of muscle. The deep surface of the vastus medialis is fleshy except for 
its lowest inch or two, where it plays over the medial condyle of the femur: here it consists 
of very dense silverside 

The insertion of its anterior border is interesting. At its beginning it is free as it 
spirals down the femur, lving edge to edge with the flesh of vastus intermedius. Below this, 
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where its fibres are nearly vertical, it is inserted into the silverside on the front of vastus 
intermedius. It has been cut away from this silverside in th right thigh of Figure 1, down 
to the level of the X. Below this level the fibres are more oblique and the anterior border 
of the muscle is received into the medial edge of the tendon of rectus femoris, as stated in 
the account of that muscle. The lowest fibres, lving very nearly horizontal, form a short, 
flat tendon which is received directly into the medial border of the patella, separately and 
distinct from the quadriceps tendon itself. The tone of these lowest fibres is indispensable 
in maintaining stability of the patella between the femoral condyles; they, of all the quadriceps, 
waste most rapidly after effusion into the joint. A patient who complains of instability of 
the knee, and on examination shows effusion into the joint, is suffering from loss of tone of 
the vastus medialis. When he attempts to walk it is no “ water cushion "’ that makes his 
joint unstable, for his femur and tibia are in their usual contact. But weakness of the vastus 
medialis allows the rest of the quadriceps to draw his patella laterally, and when this happens 
proprioceptive impulses are interpreted as an unstable knee. 

Vastus intermedius—The fibres of this muscle arise from the front and lateral surfaces of 
the femur, the medial surface of which is bare. The lower two-thirds of its anterior surface 
are covered by a very thick silverside which continues down into the quadriceps tendon 
(Fig. 1, right thigh). Over the lateral part of this silverside play the silversides of vastus 
lateralis and rectus femoris; the medial part of the silverside receives the fleshy fibres of 
vastus medialis. The fleshy fibres of the vastus intermedius are inserted into the surface 
silverside except in the lower lateral half of the muscle; here the fibres are inserted into the 
deep surface of the silverside beneath vastus lateralis as low down as the patella itself. They 
are not shown in Figure |. The origin of the vastus intermedius from the femur ceases two 
handsbreadths above the knee joint, to allow freedom for shortening when the muscle 
contracts. The muscle plays freely over the lower end of the femur because a bursa lies 
there—the suprapatellar bursa, part of the cavity of the knee joint. Wherever a sheet of 
muscle plays over a bony surface a bursa lies between (examples are: subscapularis, 
supraspinatus, infraspinatus, obturator internus, iliacus). Some of these bursae communicate 
with the nearby joint, as in this case. The suprapatellar bursa is supported by the articularis 
genu muscle, and is firmly fixed to the overlying quadriceps tendon. 

Vastus lateralis—The greatest bulk of this muscle lies above, and the belly tapers off 
below. The upper part of the muscle is pressed upon by gluteus maximus, the iliotibial 
tract and the lateral intermuscular septum. Here, especially well back, the muscle has 
silverside on its surface (Fig. 2). Elsewhere the surface is fleshy. Not all of this muscle 
arises from the femur, as commonly stated. A considerable bulk of its lowest fibres arise 
directly from the lateral intermuscular septum. The free anterior border of the muscle is 
fleshy above, where it lies on the vastus intermedius, and here the descending branch of the 
lateral circumflex artery, with the nerve to vastus lateralis, lies near the groove between 
them. Follow the free border downwards (Fig. 1, right thigh) and it is found to become 
tendinous; the lower hook in the Figure is caught in the tendinous edge. 

The deep surface of the muscle presents a striking appearance. Fleshy above, the lower 
part of the muscle is covered in a vast sheet thicker and stronger than the fascia lata itself. 
In its anterior 2 centimetres, this silverside lies free over the silverside of the vastus 
intermedius, and rectus femoris silverside plays on it. It has been retracted far laterally in 
Figure 1. The lower part of this sheet of silverside receives fleshy fibres on both its surfaces, 
from vastus lateralis and vastus intermedius. 

Quadriceps tendon — This is a trilaminar tendon in which the silverside of vastus lateralis 
lies sandwiched between the tendon of rectus femoris and the silverside of vastus intermedius, 
with both of which it exchanges fibres in a criss-cross manner, thus binding them together. 
They can be readily pulled apart with the fingers, and this has been done in the dissection 


shown in Figure 1. 
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Vastus Lateralis 


Short Head of Biceps 


Fic. 2 
Posterior view of right thigh after removal of the 
fascia lata and superficial part of gluteus maximus. 


Semimembranosus 


Semitendinosus 


Fic. 3 


Phe tendon of origin of se mimembranosus exposed 
by displacing the semitendinosus 
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Comment—The disposition of flesh and silverside in the quadriceps makes its parts readily 
distinguishable when seen in cross section at amputation through the thigh (Fig. 5). It should 
be noted that in the upper part of the thigh the “ lateral "’ intermuscular septum lies precisely 
in the posterior midline, allowing vastus lateralis and vastus intermedius to lie well posterior 
to the femoral shaft. 

The manner in which the constituent parts of the contracting quadriceps glide over 
each other is indispensable to the proper functioning of the muscle. After surgical interference 
for any reason adhesions may occur, and limitation of movement in the knee joint will then 
be the result. The writer recently saw a case that illustrated this. A young woman had had an 
extensive removal of a haemangioma in the upper part of the thigh, for which a large but 


Adductor Magnus 
(ischial Head) 


Semimembranosus 


Fic. 4 
The ischial head of 
adductor magnus ex- 
posed by displacing 
the semimembranosus. 


unspecified part of the quadriceps had been removed. The knee was straight, but the range 
of mobility was reduced to less than 30 degrees from full extension, so that she was unable 
mobilise the knee '’ under 


to ride a bicycle as she wished, in spite of forcible attempts to 
anaesthesia. The stiff knee was due to no alteration in the joint or its ligaments but te 
inability of the quadriceps to elongate enough to allow the knee to flex. Preservation or 
replacement of the silverside between the vastus intermedius and the overlying muscles 
would have prevented this. 
THE HAMSTRING MUSCLES 

The lower half of the long head of biceps is covered in silverside, which bears on the 
overlying fascia lata when the knee is flexed. The upper part of semitendinosus is a fleshy 
belly, the lower a rounded tendon. Semitendinosus lies on semimembranosus, and their 
tendons and fleshy bellies are mutually reversed ; so the two muscles combine into a cylindrical 
mass (Fig. 2). The semimembranosus muscle arises from the ischial tuberosity by a tendon 
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Cross section of upper thigh (untouched photograph). 


SARTORIUS 
VASTUS MEDIALIS 
RECTUS FEMORIS 
VASTUS LATERALIS 


AODDUCTOR 


MAGNUS 
GRACILIS 


VASTUS INTERMEDIUS 
LATERAL INTERMUSCULAR SEPTUM 
| BICEPS FEMORIS 
| SCIATIC NERVE 
SEMIMEMBRANOSUS 
SEMITENDINOSUS 


Fic. 5a 


Key to Figure 5. 
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which is quite characteristic. It is a flat ribbon 2 centimetres wide and 15 centimetres long, 
the medial edge sharp and the lateral edge rounded like a cord (Fig. 3). In cross section its 
appearance is aptly compared to a hollow ground razor (Fig. 5). The tendon lies, in the upper 
part of the thigh, beneath the fleshy mass of the origin of biceps femoris and semitendinosus. 
Muscle fibres begin to arise from the sharp medial edge of the tendon about 7 centimetres 
below the tuber ischii and their prominence makes a gutter in which the semitendinosus lies. 
As the semitendinosus tapers to its tendon below, the semimembranosus flesh correspondingly 
increases in bulk, and the semitendinosus tendon lies in a groove on the muscle surface (Fig. 3). 
There is no silverside on the deep surface of semitendinosus. For a full six inches below the 


Popliteus 


Soleus 
Silverside 


Plantaris 
Tendon 


Fic. 7 
Right calf to show heads of gastroc- The medial head of gastrocnemius 
a displaced laterally; plantaris tendon 
adheres to its deep surface. 


ischial tuberosity the lateral rounded edge of the semimembranosus tendon is a certain guide 
to the sciatic nerve, which lies a finger’s breadth to its lateral side. 

The flat semimembranosus tendon lies on the ischial part of the adductor magnus muscle, 
whose upper part is covered in silverside (Figs. 4 and 5). Bursitis between the two gives 
pain and tenderness that can easily be mistaken for sciatica on a cursory examination. The 
writer saw such a condition in a hurdler whose early training had been too rapid. Careful 
examination revealed the line of tenderness to lie vertically below the ischial tuberosity, a 
full inch medial to the sciatic nerve. Stretching the sciatic nerve gave no pain if the hamstrings 
were relaxed, but if the muscles were held in contraction flexing the hip with knee extended 
gave great pain. This area should be examined with care in cases of “ sciatica "’ where the 
pain is limited to the upper hamstrings and has appeared after undue effort. 
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THE MUSCLES OF THE CALF 
Gastrocnemius— The medial head of the gastrocnemius is longer than the lateral, arising 
higher on the femur and extending lower into the calf. Both heads have a considerable area 


of silverside extending down from their origins (Fig. 6), bearing on the deep fascia of the 


calf, which is here very strong. The lower parts of the bulging bellies have fleshy surfaces. 
Phe dispositions of flesh and silverside are reversed on the deep surfaces, which are fleshy in 
the popliteal fossa and silverside below the knee where they bear on soleus (Figs. 7 and 8). 
The levels of insertion into the tendo calcaneus are very different, and the lateral head 
has much less freedom than the medial. The medial head lies free on soleus almost to the 


Fiexor 
Hallucis 
Longus 


Flexor 
Digitorum 
Longus 


Peronei 


hia 


The lateral head of gastrocnemius 


The soleus muscle displac ed medially to 
displaced medially 


expose its deep (anterior) surface. The 
peroneal artery disappears beneath the 
upper border of flexor hallucis longus. 


heel (kig. 7 The slender tendon of plantaris lies in the space between them, free of soleus 
but firmly bound throughout its whole course to the silverside beneath the medial 
gastrocnemius, In the midline of the calf there is an interchange of fibres between soleus and 
gastrocnemius, in the form of oblique cords binding the two together (Fig. 7). The lateral 
head of gastrocnemius becomes attached to soleus halfway down the calf, where the muscle 
belly ends (hig. 8 

The tendo calcaneus bears heavily on the overlying deep fascia of the leg and the two 
are separated by a large bursa, the site of the common “ tenosynovitis ’’ of the tendo 


calcaneus. There is no synovial sheath around the tendon. for its deep surface receives the 
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flesh of soleus almost down to its insertion into the calcaneum, and a pad of soft fat lies 
between it and the deep muscles. 

The reciprocal surfaces of gastrocnemius and soleus are wholly silverside. There is much 

movement of these muscles on each other during contraction of the calf, for their lengths 
are different. 
Soleus——The origin of this muscle is worth noting. Its lateral head arises from the shaft 
of the fibula a handsbreadth below the head of that bone over a roughened area, oval in shape, 
of about 2 centimetres in vertical extent. It arises also from the head of the fibula; between 
these two areas the fibula is often free of muscle, whose fibres here take origin from the 
lateral intermuscular septum of the leg, and not from bone. The tibial origin is from the soleal 
line, which bony ridge gives attachment to the silverside on the deep surface of the muscle. 
The overlying fibres of the muscle, themselves covered in silverside, arise from the fascia 
over the popliteus muscle (Fig. 9). The fibrous arch between tibia and fibula is very strong 
indeed. Finally, the tibial origin extends along the medial border of the tibia to include the 
middle third of this bone. 

The soleus consists essentially of a powerful sheet of multipennate tibres lying sandwiched 
between two sheets of silverside. Fibres spiral downwards from anterior to posterior silversides, 
so the narrow medial and lateral borders of the muscle are fleshy. The posterior surface of 
the muscle is entirely silverside. Above, it is free, where the silverside beneath the heads of 
gastrocnemius plays on it, while below it blends asymmetrically with the silverside of the 
gastrocnemius, as stated in the account of this muscle. In the midline of the calf there is a 
narrow strip of adhesion between the soleus and gastrocnemius, the result of an exchange of 
oblique tendinous cord-like bands between the muscles. 

The anterior, or deep, surface of the muscle presents a curious appearance. It consists 
of a thick silverside of vertically disposed fibres, springing from the centre of which is a 
bipennate fleshy muscle with a strong central tendon attached deeply to the soleus and 
blending finally with the tendo calcaneus below (Fig. 9). The bipennate muscle lies in the 
gap between the flexors digitorum longus and hallucis longus. It can readily be detached 
from the silverside on soleus (Fig. 10). 

Soleus is essentially the muscle of balance, contracting rhythmically with the anterior 
tibial muscles during standing. Its multipennate fibres make it a powerful but relatively 
slow flexor of the ankle joint. The rapid flexor of the ankle joint, giving a whip-like contraction 
for propulsion, is the gastrocnemius, whose muscle fibres are parallel. One walks quietly 
mainly with the soleus but wins the long jump mainly with the gastrocnemius. 

The deep flexor muscles of the calf— Most text-books in English describe an intermuscular 


septum, extending from tibia to fibula, between tibialis posterior and the overlying flexors 
of the toes, all three of which muscles are said to arise in part from it. No such septum exists. 
There is a flat, strong aponeurosis, attached to a ridge on the fibula, from which the fibres 


slope very obliquely downwards towards the tibia, but they do not reach this bone. It is 
the aponeurosis of the lateral half of the bipennate flexor digitorum longus muscle, which 
thus arises from both bones of the leg (Fig. 10). The aponeurosis is perforated by many 
vascular foramina for the passage to the tibialis posterior of branches of the peroneal artery 
and veins. Its glistening fibres are a landmark in the calf. Tibialis posterior fibres arise from 
the deep surface of this aponeurosis as well as from the tibia, fibula and interosseous membrane. 

The flexor hallucis longus arises from the fibula and from the aponeurosis of the flexor 
digitorum longus. It is a multipennate muscle; its fibres towards the lower half of the muscle 
spiral down around the central tendon and enclose it completely in flesh as far down as the 
level of the ankle joint, and it is only at this level that the round tendon suddenly emerges 
to groove the back of the talus. 

The posterior tibial artery lies on the aponeurosis of the flexor digitorum longus, between 
the fleshy bellies of that muscle and the flexor hallucis longus, and it is easily found at 
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operation on the “ acute calf.’ It supplies the soleus by large perforating branches but gives 
practically no branches to the tibialis posterior muscle; this is supplied almost entirely 
from the peroneal artery 


[he peroneal artery is not so easy of surgical access; it les on the aponeurosis of flexor 
digitorum longus, but completely covered by the fibres of flexor hallucis longus. The surface 
of flexor hallucis longus in contact with the peroneal artery is silverside; the artery lies in a 


Flexor 
Digitorum 
Longus 


Flexor 
Hallucis 
Longus 


Fic. 10 
Flexor digitorum longus tendon is cut, 
displaced and put on the stretch to display 
its aponeurotic origin from the fibula. Flexor 
hallucis longus has been freed from this 
aponeurosis and rotated laterally ; the strip of 
silverside on its deep surface is the roof of 
the tunnel for the peroneal artery. The 
hipenniform component of soleus has been 
treed from the silverside of that muscle. 


hbrous tunnel whose glistening wall should be a landmark for the surgeon seeking it by 
splitting the flexor hallucis longus in an operation on the “‘ acute calf.”’ 


THE BICIPITAL APONEUROSIS 


As the flat tendon of bic eps brachii rotates across the front of the elbow joint to reach 


the radial tuberosity it gives off from its antero-medial border a strong expansion known as 
the bicipital aponeurosis, This passes across the flexor mass of the upper forearm and, fanning 
out, is imserted into the subcutaneous border of the ulna by way of the deep fascia of the 


forearm. The very beautiful function of this unusual structure is often overlooked. The 


biceps Is a powerful supinator and only when supination is complete does it become a pure 
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flexor of the elbow joint. It is true to say that it “ first puts in the corkscrew and then pulls 
out the cork." The range of excursion of the biceps tendon at the elbow is a full two inches 
between full pronation and full supination of the forearm. When the forearm is pronated 
the biceps tendon is drawn down by being wrapped around the upper end of the radius and 
the bicipital aponeurosis is lax. As the biceps contracts its tendon emerges from between 
the bones of the forearm and the bicipital aponeurosis becomes drawn taut, so that in full 
supination the bellies of the biceps are pulling on both bones. Feel for the sharp upper edge 
of the bicipital aponeurosis when the right-angled elbow is flexed against resistance. In the 
pronated position it is not felt, in the supinated position it stands out enough to be easily 
visible in a not too fat forearm. In the pronated forearm the biceps pulls on the radius only, 
and supinates it; in the supinated forearm it pulls on both bones to flex the elbow joint. 
The bicipital aponeurosis is a beautiful functional adaptation, and its integrity should be 
preserved in operations in this region. 


FLEXOR TENDONS AT THE WRIST 

Identification of the tendons in a cut wrist is not always easy, but it is facilitated by 
being familiar with their appearance. Particularly is this so in the case of flexor carpi radialis 
and flexor pollicis longus. The former is more superficial than the latter in the lower part 
of the forearm, but if both be severed they can easily become displaced. They are of similar 
size but can readily be distinguished if it be recalled that flexor carpi radialis is a clean tendon 
in the lower half of the forearm while flexor pollicis longus is a unipennate muscle; its tendon 
has flesh sloping into its radial border almost as far as the lower end of the radius. 


CONCLUSION 


There are a host of other muscles in both upper and lower limbs whose form and structure 
will repay careful study. Study of a macerated bone can at most teach one the precise bony 


attachment of a muscle. It tells nothing of other non-osseous attachments, nothing of the 
form of the living muscle that gives shape to the limb, and nothing of the surface structure 
of the muscles, knowledge of which can be used not only to recognise them at operation but 
to understand their normal function in relation to neighbouring parts. 


The illustrations in this paper (except Figure 5) are traced from photographs of dissections made by Dr A. 
Sterndale-Bennett at the Royal College of Surgeons of England. 
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SPECIMENS FROM THE HUNTERIAN COLLECTION 


R. J. Last, Lonpon, ENGLAND 


9. Avulsion of Digital Tendons (Specimen S 651) 


The specimen shows two digits avulsed by being caught in revolving machinery. That 
on the left is the ring tinger of a man aged twenty-six. The tendon of flexor digitorum 
profundus, measuring 13 inches (32:5 centimetres) has been completely avulsed from the 
muscle, indicating the strength of its attachment to the distal phalanx. The flexor digitorum 
sublimis and extensor digitorum communis insertions are not so strong, and each tendon 
has ruptured near its insertion. In the case of the thumb (specimen on the right, from a girl) 
the extensor pollicis longus, in the absence of an extensor expansion, is attached to the 
terminal phalanx with comparable strength to that of the flexor pollicis longus, so that both 
have been avulsed from their muscle bellies. 

The specimens were presented to the Museum by Mr G. P. Arden, F.R.C.S., from the 
King Edward VII Hospital, Windsor, England. 


10. Left Elbow and Forearm (Specimen S 31 1) 


This specimen is a gift from the Anatomy Department of Sydney University, Australia. 
Its chief orthopaedic interest les in the demonstration of the course of the ulnar nerve about 
the elbow. Above the elbow the nerve can be seen lying on the posterior surface of the medial 
intermuscular septum. Below this it lies against the humerus, in a groove behind the medial 
epicondyle and in this situation it is, contrary to popular belief, not very vulnerable, being 
protected from injury by the projecting bony prominences of medial epicondyle and olecranon, 
It enters the forearm by passing between the two heads of origin of flexor carpi ulnaris and 
then comes to he directly on the coronoid process of the ulna. Here it is more vulnerable 
than in its course behind the humeral epicondyle, and can easily be pressed against the bone 
in such occupational postures as those which entail leaning forward with the upper forearm 
pressed against a sharp edge. Professor H. A. Harris of Cambridge has pointed out that 
ulnar paresis from this cause is not uncommon in radio workshops where operatives are 
engaged in assembling small parts while leaning over the edge of a tray in which the 
components are kept 

In the cubital fossa can be seen the glistening aponeurosis on brachialis passing to its 


insertion in the coronoid process. The bicipital aponeurosis is preserved and has been displaced 


laterally across the brachio-radialis muscle ; medial to it the brachial artery and median nerve 
can be seen. At the wrist the amputated flexor digitorum profundus muscle has become 
displaced and obscures the lower part of the ulnar nerve, which lies on the surface of the 
muscle at this level 
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A NEW PROSTHESIS FOR ARTHROPLASTY OF THE HIP 


José VALLs, BuENOS AIRES, ARGENTINA 


Professor of Orthopaedic and Traumatic Surgery, University of Buen lire 


Arthroplasty of the hip has been performed since the early years of this century by 
many orthopaedic surgeons including Murphy (1912), Putti (1924), Mathieu (Merle D’Aubigné 
et al. (M51) and Campbell (1921). Many hundreds of cases of arthroplasty with or without 
the interposition of fat or fascia have been available for study. The results vary in the hands 
of different surgeons and according to the time that has elapsed since the operation; but 
published reports of large series observed for five years or more after operation suggest that 
structurally the condition of the hip is liable to deterioration. Speed and Knight (1949) 
deseribe the changes after fascial arthroplasty as follows: ‘‘ After an initial period of 
osteoporosis, the newly reconstructed head and neck will follow one of two courses. As shown 
by a rather substantial portion of the cases, despite graduated exercises and protective 
weight-bearing, the atrophy and osteoporosis increase, with a consequent gradual absorption 


of the head and neck, until at least a portion of the pressure force is shared with the 


trochanteric surface. As shown by a second group, after a period of from three to six months, 


The prosthesis. 


the physiologic effect of weight-bearing and function is demonstrated by the reappearance of 
bony trabeculae in the line of condensation which forms just below the articular surface. 
In the latter group, the general contour and size of the head and neck may remain stationary 
over a period of years. With the resumption of active use over a period of time, the cortex 
thickens, the surface of the head becomes irregular, and progressive sclerosis associated with 
areas of aseptic necrosis and proliferation may be observed. Gross infarction or aseptic 
sequestration of a large portion of the head may occasionally take place. These pathologic 
changes have been observed for more than five years. Fortunately, however, the roentgenologic 
appearance of a joint following fascial arthroplasty does not necessarily provide an accurate 
index of the functional capacity of the reconstructed hip; the function of many of these 
joints may remain essentially unimpaired for years, despite advanced structural changes. 
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A NEW PROSTHESIS FOR ARTHROPLASTY OF THE HIP 


Practically 


all of the hips observed for a period of ten years or longer manifested 
considerable 


sclerosis and degenerative changes. Some of these were associated with a 


considerable decrease in function, as evidenced by pain, muscle spasm, and gradually 


Fic. 2 


Case 1—-Before operation. 


& 


Fic. 4 


Case 1—-Two years after operation and Figure 4 the abduction 


Figure 3 shows range of adduction, 


restricted motion. In others, the 


roentgenographic changes were out of proportion to the 
decrease in function.”’ 


Because of these indifferent results the introduction of vitallium mould arthroplasty by 
Smith-Petersen (1939, 1949) was accepted with enthusiasm by many specialists. Experience 
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with this method revealed that the absorption and wearing away of the head and neck of 
the femur is greatly reduced and that the anatomy of the joint is much more normal than 
it is after fascial arthroplasty. 

In 1948 R. and J. Judet (1951) introduced their new technique in which the femoral 
head is excised and replaced by an acrylic head firmly fixed to the remaining part of the 
neck of the femur by a long stem. Smith-Petersen insisted that the cup must be fitted loosely, 
to allow the greatest possible range of movement between it and the reshaped surfaces of 
the femoral head and the acetabulum. With the Judet technique of resection-reconstruction, 
the artiticial head moves only in the acetabulum. The results seem better with the Judet 
prosthesis, but cases have not yet been observed for long enough to make definite conclusions. 

fo avoid some theoretical disadvantages of the acrylic head I have designed and used 
in several cases a modified prosthesis. This is essentially similar to Smith-Petersen metallic 
cup, tixed solidly to the remodelled head and neck by stem. The prosthesis is shown in Figure 1. 
It may be made either from stainless steel or vitallium. The stem is fluted or flanged like a 
three-flanged nail 
Advantages We consider that with the Judet acrylic head, too much resection of bone is 
necessary and that the cylindrical stem destroys nearly a third of the diameter of the femoral 
neck. Moreover, if it should be necessary to remove the prosthesis, very little bone is left 
for the performance of some other operation, such as an arthrodesis. Our prosthesis avoids 
this inconvenience. It has the same shape as the normal femoral head, but unlike the acrylic 
head, it 1s hollow, and the flanged stem destroys only a very small amount of bone of the neck. 

So far we have used the new prosthesis in twelve operations; some of these patients 
have regained almost a normal range of movement, and most of them are free from pain. 
Radiographs of one patient are shown in Figures 2 to 4. The operation was performed three 
vears ago, and it can be seen from the radiographs that a good range of movement has been 


regained. The patient has no pain at all and has returned to his previous work which involves 


standing or walking for eight hours a dav. 


REFERENCES 


CAMPBELL, W. ¢ 1921): Arthroplasty of the Knee—Report of Cases. Journal of Orthopaedic Surgery, 
N.S. 3, 450 

Juper, R., Juper, J., LaGrance, J., and Dunoyer (1951): Résultats des arthroplasties de la hanche 
avec téte acrylique. Mémoires de I’ Académie de Chirurgie, 77, 352 

Merce R., Caucnorx, J., RAMADIER and Poste (1951): 250 arthroplasties de la hanche avec 
interposition inerte. Premiers résultats. Mémoires de l’ Académie de Chirurgie, 77, 199. 

Murpny, J. B. (1912): Ankylosis of the Hip——Arthroplasty. Surgical Clinics of John B. Murphy, 1, 243. 
Port, V. (1924): Arthroplastiche. Sixiéme Congrés de la Société Internationale de Chirurgie, Londres, 1923. 
Bruxelles: Imprimerie Médicale et Scientifique, p, 233 

SMITH-PETERSEN, Mo ON 1934 Arthroplasty of the Hip, a New Method Journal of Bone and Joint 
Surgery, 21, 269 

SMiITH-PETERSEN, Mo N. (1949): Mold Arthroplasty of the Hip. Campbell's Operative Orthopaedics 
Edited by J. S. Speed and H. Smith. Second edition, Vol. II, p. 1088. London: Henry Kimpton. 

Speep, and R.A. (1949): Cited in Campbell's Operative Orthopaedics. Edited by J. 5S. Speed 
and H. Smith. Second edition, Vol. IT, p. 1086. London: Henry Kimpton 


JOURNAL OF BONE AND JOINT SURGERY 


: 
= 
i 
: i 
§ 
ib 


IN MEMORIAM 


WILLIAM STEELE HAUGHTON 
1869-1951 


Wilham Haughton was the son of a distinguished and original-minded father, Rev. Samuel 
Haughton, a Fellow of Trinity College, Dublin; a mathematician of distinction who was 
responsible for the calculations upon which the tidal tables were determined, and also for 
somewhat grimmer calculations determining the optimal height of a hanged man’s fall. He 
was also a renowned scientist, with a special interest in animal mechanics, and wrote a book 
on that subject under the same title. Finally, he was a doctor of medicine, having entered 
the medical school in his fortieth year, not with the object of practising medicine but to 
be a reformer of the medical education of the University. Subsequently he was registrar 
of the medical school for some years. 

With such an inheritance it was not unnatural that his son William should, after receiving 
his early education at Portora Royal School, Enniskillen, enter the medical school of Trinity 
College, Dublin. There he had a distinguished medical career, obtaining a senior moderatorship 
and a gold medal in experimental science. He graduated in 1891 and qualified in 1894. He 
was almost immediately appointed assistant surgeon to Sir Patrick Dun’s Hospital, where 


his interest in traumatic surgery was stimulated by his senior colleague, the famous Boss 
Bennett, whose name is still associated with the stave fracture of the thumb. 

Radiology was in its infancy at this time and, quick to appreciate its possibilities, 
Haughton obtained a plant manufactured in London, and within six weeks of Réntgen’s 
lecture in Wurzburg in 1895 he was taking radiographs in Dublin. Unfortunately he 
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did not appreciate the necessity for adequate protection. He exposed his hands too freely 
and so was compelled to forsake this work. The condition of his hands remained a trial—but 
fortunately a controllable trial—to him all his life. 

In 1899 Haughton was appointed to the staff of Dr Steevens’ Hospital, Dublin, where 
his renowned predecessor, Colles, had done the work which has made him famous. At this 
period of Haughton’s life he was a constant visitor at Kocher’s clinic in Berne, and he was 
largely responsible for bringing back to his own hospital the practice of aseptic surgery. 
While he continued nominally a general surgeon his interest was predominantly in orthopaedics, 
and in 197 he was appointed to the staff of the Orthopaedic Hospital in Dublin, and he 
remained attached to this hospital for the rest of his life. 

During the war of 1914-18 he was responsible, with Sir William Wheeler, for the Blackrock 
Military Hospital. In 1918, when the British Orthopaedic Association was founded, he was 
the only Irish representative, and of the original seventeen members was, at his death, one 
of the few survivors. I think few of the dinners terminating the early meetings were regarded 
as complete until Haughton had sung “‘ The Snowy Breasted Pearl,”’ for he had a charming 
tenor voice. He was a contemporary and close friend of Sir Robert Jones. 

In 1936 he was appointed Professor of Orthopaedic Surgery in his old university, T.C.D. 
He was a clear and inspiring teacher, a careful and meticulous surgeon with a special 
mechanical aptitude, and his great interest in traumatic surgery influenced his junior 
colleagues to concentrate especially on similar work. 

Until the last vears of his life Haughton was a man of rugged good health and infectious 
good humour, deeply interested in anything connected with the sea, and he was an 
accomplished yachtsman and a keen fisherman. He was affectionately and universally 
known among his colleagues as “* Baldy "’ and never resented this somewhat personal reference 
to the shining dome which was surrounded by an aureole of white curls. re 


DALLAS B. PHEMISTER 
1882-1951 


Dallas Phemister graduated in 1904 and soon after qualification came to England to 
undertake physiological research as an adjunct to his chosen career in academic and practical 
surgery. After the first world war he was appointed to the full-time chair of surgery in the 
University of Chicago, which placed him in charge of the surgical division of the new Billings 
Memorial Hospital. His chief interests were in the field of orthopaedics—though to the end 
he remained a general surgeon—and he did much work on bone growth, bone grafting, 
tumours of bone, the arrest of longitudinal growth in young bones and the healing of fractures. 
The combination of experimental and clinical observations was the foundation of his many 
notable contributions. 

In 1923 Phemister was elected a member of the American Orthopaedic Association and 
before meetings of that Association many of his earlier papers were read. The American 
College of Surgeons occupied much of his time and he was both a regent and chairman of the 
Committee of Postgraduate Training. He was appointed president of the College in 1949. 

Phemister was a quiet and dignified man who made many warm friendships. He was 
particularly proud of the distinctions which came to him from outside his own country—the 
Honorary Fellowship of the Royal College of Surgeons of England in 1947, and the Vice- 
Presidency of the International Society of Surgery at the Congress in Paris in September of 
last year, during which he received the Legion of Honour. 

His death after appendicectomy was a sad loss to the world of surgery, coming as it did 
when, as Emeritus Professor of Surgery in the University of Chicago, he had just begun to 


look forward to further years of fruitful surgical research. H.P 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 


JOINT MEETING OF THE ORTHOPAEDIC ASSOCIATIONS 
OF THE ENGLISH-SPEAKING WORLD, 1952 


Arrangements are now being completed for the joint meeting of Orthopaedic Associations 
of America, Canada, Australia, New Zealand, South Africa and Great Britain. Nearly one thousand 
surgeons, guests and wives from the British Commonwealth and the United States of America 
have already registered, and representatives of orthopaedic societies in Europe and South 
America—-the Corresponding Editors of this Journal—have been invited. 

The scientific meetings will be in Beveridge Hall of the University of London. There will 
be a continuous film display and demonstration of surgical instruments, books and_ periodicals 
in the Lower Hall. Macmillan Hall will be open throughout the week for registration, morning 
coffee and meeting friends. At the Inaugural Ceremony members and guests will sit in the Beveridge 
Hall, Chancellors’ Hall and Macmillan Hall. The Colleges, Associations and Companies of Surgeons 
of Great Britain will be represented, with the High Commissioners, Ambassadors, Ministers and 
Higher Officers of the University of London in academic dress. It is hoped that Queen Elizabeth, 
the Queen Mother, will receive honorary fellowship of the British Orthopaedic Association and 
present jewels of office to the presidents of visiting orthopaedic associations. 

The official evening engagements include a special performance of ballet at the Royal Opera 
House, Covent Garden; the combined Annual dinner at the Dorchester Hotel; and a July 4 
celebration at Hurlingham Club with dancing, cabaret and fireworks. There will also be organised 
tours to Hatfield House, the Houses of Parliament, the Thames and Port of London, Henley 
Regatta, Canterbury Cathedral and many other centres of academic and historic interest. 

After the week of the official meeting in London there will be three organised tours to the 
mountains of Wales and the Lake District, the histqric castles, cathedrals and palaces of this 
country, the Roman remains of Bath and Chester, the colleges of Oxford and Cambridge, the 
Shakespeare country and Stratford-on-Avon, the Eisteddfod of Wales, and the treasures of 
Edinburgh. Every orthopaedic clinic in the country will be open to visitors for as short or long a 
stay as they care to make. Details were published in the last issue of the Journal. 


DIARY OF THE JOINT MEETING OF ORTHOPAEDIC ASSOCIATIONS 
OF THE BRITISH COMMONWEALTH AND UNITED STATES OF AMERICA 


ACADEMIC AND SOCIAL ARRANGEMENTS 
SATURDAY, JUNE 28 
2.30 p.m. Joint Editorial Meeting of the British Board, the American Board of Associate Editors, 


and the Corresponding Editors of the Journal of Bone and Joint Surgery—Council 
Room, Royal College of Surgeons of England, Lincoln's Inn Fields. 


7.30 p.m. Dinner of the British and American Editorial Boards with Corresponding Editors of the 
Journal of Bone and Joint Surgery, present and past members; Savoy Hotel, River 
Room (enter from the Thames Embankment—dinner jackets). 


SUNDAY, JUNE 29 

10.00 a.m. Personal receptions at various London hotels—Savoy, Dorchester, Claridges. 

11.00 a.m. London Zoological Gardens—Younger visitors from abroad will be entertained at the 
London Zoo by Mrs Philip Newman (Telephone WEL 2776). Please inform Mrs Newman 
at 107 Harley Street where children may be collected or send them by taxi to the 


Main Gate of the Zoo, Outer Circle, Regents Park, at 11 a.m.; return to hotels about 
3 p.m. My Osmond-Clarke will receive his guests for luncheon at the Zoological Gardens. 
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100 pm. The Hon. Mrs Burns and Mr B. H. Burns will receive their invited guests at luncheon 
at Cranbourne Court, Windsor Forest, and will visit Windsor Castle. Cars and 
omnibuses will leave Harley Street at 11.30 a.m 


2.30 p.m. Executive Meeting of the American Orthopaedic Association—The Executive Committee 

of the American Orthopaedic Association will meet in the Park Suite of the Dorchester 
Hotel 
5.30 p.m. Reception by Sir Reginald and Lady Watson-Jones—Fellows and members of all 
Associations with their guests and wives are invited to a reception at Claridges from 
5.30 to 7.30 (informal dress) 


7.30 p.m. Mr and Mrs Philip Wiles will receive invited guests at a buffet supper at Little Holt, 
Highgate. Other private parties will be arranged by members of the British Orthopaedic 


Association 


MONDAY, JUNE 36 


900 am. Registration at the University of London, Senate House (under the tower of the 


“ University, approach from Malet Street or from Russell Square). American and 
, overseas members and wives will register at desks in the outer lobby and receive 


their tickets. Members and wives from Great Britain should already have completed 
registration and received tickets through the post 


10.30 a.m. Inaugural Ceremony, Senate House, University of London (Beveridge Hall, Chancellors’ 
Hall and Balcony, Macmillan Hall). The particular hall to which members and wives 
should proceed is indicated by the ticket issued on registration, All must be in their 
seats or on the balcony by 10.30 a.m. The string orchestra from the band of the 


Grenadier Guards will play from 10 a.m 


i 1045 am. *Queen Elizabeth the Queen Mother will be received by the Mayor and Mayoress of 
f Holborn, the Chancellor of the University of London, the Earl of Athlone, and 
H.R.H. Princess Alice, the Vice-Chanceilor and Principal of the University, and the 
President of the British Orthopaedic Association. Bouquets will be presented to 
| Queen Elizabeth the Queen Mother, and to Her Royal Highness the Princess Alice, 

at the top of the Ceremonial Stairs. The presidents of Colleges and Associations and 
distinguished visitors will be presented to Her Majesty (academic dress for presidents 
and officers of all Associations and Colleges 


11.05 am. Ceremonial Procession of the High Commissioners for Canada, South Africa, Australia, 
New Zealand, the American Ambassador, the Lord President of Council, the Minister 
of Commonwealth Relations, the Minister of Health, the Higher Officers of the 

: University of London, the Presidents of the Royal Colleges of Physicians and Surgeons 

of the United Kingdom, the Master of the Apothecaries and Master of the Company 

of Barbers, the President of the Royal Society of Medicine, the Presidents and other 

& Officers of the Orthopaedic Associations of the British Commonwealth and the United 

States of America, the Presidents and Officers of other Associations allied to Orthopaedic 


Surgery, in academic dress and with Maces and Insignia of Office, followed by the 
Royal procession of Queen Elizabeth the Queen Mother, with Her Majesty's attendants. 


11.15 am. Queen Elizabeth the Queen Mother will receive the Honorary Fellowship of the British 
Orthopaedic Association Thereafter Her Majesty will present from fellows and 
members of the British Orthopaedic Association presidential jewels of office designed 
by a member of the Worshipful Company of Goldsmiths to the presidents of the 
American, Canadian, Australian, New Zealand and South African Orthopaedic 
Associations. At the conclusion of the Ceremony, after a speech by the Lord President 
of Council, and the National Anthems, members should remain standing until the 


processions have passed to the Ceremonial Stairs 


12.30 pm. Luncheon is arranged for five hundred members and guests at the Empire Rooms, 
Tottenham Court Road, a few minutes’ walk from the University. Others may plan 
private luncheon parties. The presidents of Colleges and Associations with their wives 
will lunch with Queen Elizabeth the Queen Mother and the President of the Royal 

of Surgeons of England at Lincoln's Inn Fields. 


College 


* It should be understood that although last year Queen Elizabeth the Queen Mother expressed the hope 
that Her Majesty would attend the Inaugural Ceremony the situation is now less certain. 
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Registration, Tickets for Evening Engagements, Visits and Tours—In Macmillan Hall 
the registration desks, where tickets for social engagements can be secured, will be 
open throughout this afternoon and on each succeeding day. Messrs Thomas Cook 
have a desk in the Lower Hall where travel arrangements (including the three provincial 
tours) and money exchange can be arranged. Messrs Webster and Waddington have 
a desk where tickets for London entertainments can be secured. Universal Aunts 
(Tel. SLOane 5101) will undertake all duties relating to children and young visitors 
(escorts, sitters-in, sight-seeing tours). 

Display of Surgical Instruments and Publications—In the lower Halli, beneath the 
Beveridge Hall, there will be a display of instruments, appliances, books and journals. 


2.00 p.m 


Continuous Presentation of Cinematograph Films—Throughout this afternoon and on 
each succeeding morning there will be a presentation of films in the Film Room off 
the Lower Hall (programme for the day posted in Entrance Hall). 


2.00 p.m. Scientific Programme—Beveridge Hall, University of London, under the chairmanship 
of Dr Fremont Chandler, president of the American Orthopaedic Association. 
Presentation of papers and discussions on traumatic dislocation of the hip, management 
of arthritis of the hip, new operation for arthrodesis, advantages of adduction deformity 
and internal fixation for ischiofemoral arthrodesis, and collective review of osteoid 
osteoma, until 5.30 p.m. (see Scientific Programme). 


5.30 p.m. My and Mrs Osmond-Clarke will receive invited guests at a party at 51 Elsworthy 
Road, St John’s Wood. Sir Thomas and Lady Fairbank will receive their invited guests 
at a cocktail party at Hyde Park Mansions. Mr Lloyd Griffiths will receive his guests 
at the English-speaking Union, Dartmouth House, 37 Charles Street, Berkeley Square 
Dr Lloyd Williams, Dean of the Royal Free Hospital, has arranged a cocktail reception 
with inspection of the new buildings. Lady Watson-Jones is At Home at 82 Portland 

Place to fellows, members and wives. 


Dinner of Old Oswestrians at the Savoy Hotel, Gondoliers Room, in dinner jackets 
(secretary J. C. Menzies, Esq., Robert Jones and Agnes Hunt Orthopaedic Hospital, 
Oswestry, Shropshire) Members attending the dinner will first join with the 


M.Ch.Orthians for cocktails in Princess Ida Room. 


7.30 p.m. 


Dinner of M.Ch.Orthians at the Savoy Hotel, Pinafore Room and Princess Ida Room, 
in dinner jackets (secretary Professor B. McFarland, 41 Rodney Street, Liverpool) 


30 p.m 


30 p.m. Private Dinner and Supper Parties--Members of the British Orthopaedic Association 
will arrange private dinner parties. Mrs H. J]. Seddon will receive invited guests at 
Moor House, Stanmore, for a Musical Evening. 


TUESDAY, JULY 1 


9.00 a.m. Registration, Tickets for Visits and Tours, Car Pool, Display of Instruments, Surgical 
Films—Macmillan Hall of the University of London, adjacent to Beveridge Hall where 
the scientific meetings are being held, will be open throughout the week for continued 
registration, booking visits and tours, and securing tickets for social engagements. At 
the desk of the Ladies’ Committee the facilities of a Car Pool are offered with personal 
hosts to take overseas visitors wherever they would wish. Messrs Thomas Cook (travel 
and money exchange) and Messrs Webster and Waddington (theatre tickets) are in 
the Lower Hall for other bookings. In the Lower Hall there is a display of surgical 
instruments, appliances, books, journals and periodicals. In the Film Room, off the 
Lower Hall, there is a continuous presentation of surgical films (programme for the 
day posted in Entrance Hall) 


9.00 a.m. Canada Day—The String Orchestra of the Band of the Grenadier Guards will play 
from 9 a.m.; and at 9.30 the audience will stand for the Canadian National Anthem 


9.30 a.m. Scientific Programme— Beveridge Hall, University of London, under the chairmanship 
of Sir Reginald Watson-Jones, president, and Mr Gordon Irwin, vice-president, of the 
British Orthopaedic Association. Papers and discussions on normal and abnormal gait, 
traumatic paraplegia, fractures of the cervical spine, stress reaction in orthopaedic 
operations, a congenital anomaly traced through numerous generations, and the case 
of a man with three legs (see Scientific Programme) until 1 p.m. 
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11.00 am 


11.00 am 


12 noon 


1.00 p.m 


4.00 p.m 


p.m 
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Visit to Hatfield House— All guests and children, and members who have had a surfeit 
of academic discussion, are invited to visit Hatfield House. Motor coaches will leave 
the University at 11 am. Hatheld House, the home of the Marquess of Salisbury, 
built on the site of the Palace of the Bishops of Ely about 1490, was used by Henry VIII 
for the imprisonment of his daughter Mary Tudor who, thereafter, as Queen Mary 
confined her sister Elizabeth. Luncheon will be provided and coaches will return to 
London by 5 p.m. (tickets from the Registration Desks) 


Houses of Parliament Mr Harold Sutcliffe, M.P., vice-chairman of the Royal National 
Orthopaedic Hospital, will receive twenty-five visitors in the Central Lobby of the 
House of Commons at 11 am. and conduct them over both Houses until 12 noon 
(tickets from the Registration Desk) 


Robert Jones Golf Cup, Sunningdale—Members of Associations competing for the 
Kobert Jones Golf Cup should leave the University of London at 12 noon and reach 
Sunningdale at 1 p.m. for luncheon and thereafter play for the Robert Jones Cup 
(secretary J. V. Todd, Esq., 29 Clayton Road, Newcastle upon Tyne). 


Business Meeting, American Orthopaedic Association—At the conclusion of the Scientific 
Programme, members of the American Orthopaedic Association will hold a business 
meeting in the Film Room of the Lower Hall (beneath Beveridge Hall). 


Robert Jones Memorial Lecture—Royal College of Surgeons of England, Lincoln’s Inn 
Fields. The President of the Royal College of Surgeons invites fellows, members and 
guests to tea, inspection of the Hunterian Museums and the treasures of the College, 
and sherry after the Lecture. The Robert Jones Memorial Lecture will be delivered 
at 5 p.m. by Sir Charles Max Page, K.B.E., C.B., on “ The Impact of War on Surgery.” 


Special Ballet Performance, Royal Opera House, Covent Garden—-Members and guests 
of all Associations with their wives will attend a special Ballet performance at the 
Royal Opera House, Covent Garden. Theatre tickets have been issued with invitation 
cards —or must be secured at the registration desks in the Macmillan Hall, University 
of London; they cannot be secured at the theatre. Members and their wives should arrive 
not later than 7.15 p.m. (dinner jackets). 


Supper Parties and Late Dinney—Fellows and members of the British Orthopaedic 
Association will arrange late dinner or supper parties after the Ballet. 


WEDNESDAY, JULY 2 


YOO am 


9 30 a.m 


11.00 a.m 


12.30 p.m 


6.00 p.m 


Registration, Tickets for Visits and Tours—Macmillan and Lower Halls. Display of 
Surgical Instruments, Books and Periodicals—Lower Hall. Continuous Presentation 
of Films—-Film Room, Lower Hall. 


Scientific Programme— Beveridge Hall, University of London, under the chairmanship 
of Dr Graham Huckell, president of the Canadian Orthopaedic Association, and 
Mr Esmond West, president of the Australian Orthopaedic Association. Papers and 
discussions on lumbo-sacral disorders, low back pain, sciatica, the filum terminale 
syndrome and problems of the ischaemic hand will continue until 12.30 p.m. (see 
Scientific Programme) 


Houses of Parliament—Mr Harold Sutcliffe, M.P., will receive twenty-five visitors and 
conduct them over both Houses until 12 noon (tickets from Registration Desks). 


Luncheon and Clinical Meeting at Stanmore—Coaches will leave the University of 
London and take members to the Country Section, Stanmore, of the Royal National 
Orthopaedic Hospital. Luncheon will be provided on arrival and there will be a clinical 
meeting in the wards and other departments of the hospital. 


Mr and Mrs Newman will receive invited guests at the Mandeville Hotel, W. 1 
Mr W. E. Tucker will hold a reception in the home of Lady Illingworth, 44 Grosvenor 
Square where Lord Castlereagh, then Prime Minister, received news of the result of 
the Battle of Waterloo. Lady Watson- Jones is At Home at 82 Portland Place to fellows, 
members and guests. Myr and Mrs Osmond-Clarke will receive invited guests for 
cocktails at 51 Elsworthy Road, St John’s Wood. 
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7.30 p.m 


7.30 p.m 


7.45 to 
midnight 


THURSDAY, 
9.00 a.m. 


9.30 a.m 


11.00 a.m. 


12 noon 


1.00 p.m. 


1.00 p.m. 


1.30 p.m. 


4.00 p.m. 


7.30 p.m. 
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Dinner of the Robert Jones Clubs—The Robert Jones Clubs of London and New York 
will hold their first combined dinner at the Travellers’ Club, Pall Mall—dinner jackets 
(secretary V. H. Ellis, Esq., 14 Wimpole Street, London). 


Dinner of the A.B.C. Club—The dinner of the American, British, Canadian Club of 
Orthopaedic Surgeons will be at the Savoy Hotel, Pinafore RKoom—dinner jackets 
{secretary P. H. Newman, Esq., Middlesex Hospital, London). 


Supper-Buffet—Mr W. E. Tucker will receive guests at 44 Grosvenor Square before 
or after dinner and theatre engagements, for a supper-buffet with music until midnight 
(dinner jackets or informal dress). 


JULY 3 


Registration, Tickets for Visits and Tours—Macmillan and Lower Halls. Display of 
Instruments and Books—Lower Hall. Continuous presentation of films—Film Room, 
Lower Hall. 


Scientific Programme under the chairmanship of Mr G. T. du Toit, president of the 
South African Orthopaedic Association, and Mr Alexander Gillies, president of the 
New Zealand Orthopaedic Association. Papers and discussions on congenital dislocation 
of the hip, rotator cuff injuries of the shoulder, idiopathic scoliosis, nerve injuries from 
ganglion pressure and from carpal-tunnel compression until 1.00 p.m. (see Scientific 
Programme). 

Houses of Parliament—Mr H. Sutcliffe, M.P., will conduct twenty-five visitors over 


both Houses until 12 noon (tickets from Registration Desks). 


Golf Match between the British Orthopaedic Association and Visiting Orthopaedic 
Associations at Sunningdale. Competitors should leave the University of London at 
12 noon and lunch at Sunningdale at 1.00 p.m. (secretary J. V. Todd, Esq., 29 Clayton 
Road, Newcastle upon Tyne). 


Business Meeting, British Orthopaedic Association. At the conclusion of the scientific 


programme there will be a Business Meeting of Fellows and Members of the British 
Orthopaedic Association in Beveridge Hall lasting about fifteen minutes. 


Business Meeting, American Orthopaedic A ssociation—At the conclusion of the scientific 
programme there will be a Business Meeting of the American Orthopaedic Association 
in the Film Room, off the Lower Hall. 


The Thames, Royal Docks and Wharves—Coaches will leave the University of London at 
1.30 p.m. to meet at Tower Pier, near the Tower of London, at 2.15 p.m. One hundred 
members, wives and their families (over the age of sixteen) are invited by the Port of 
London Authority to sail down the Thames in “St Katherine '’ with Sir Douglas 
Ritchie as host, visit the Royal Docks, enjoy views from the river of St Paul's, London 
Bridge, the Tower of London and the Port, take tea on board and return by 6 p.m. 


Moynihan Lecture— Royal College of Surgeons of England, Lincoln’s Inn Fields. The 
president of the Royal College of Surgeons of England invites fellows, members and 
guests to tea, inspection of the Hunterian Museums and the treasures of the College, 
and take sherry after the Moynihan Lecture. The Lecture will be delivered at 5.00 p.m. 
by Dr Leo Mayer on “ The Development of Tendon Surgery.” 


Official Dinner of the Associations of Orthopaedic Surgery—The combined Annual Dinner 
of the Associations will be at the Dorchester Hotel (Ballroom Entrance), The special 
toasts will be Orthopaedic Surgery and the English Language (evening dress with 
decorations—dinner jackets are acceptable). 


FRIDAY, JULY 4 


9.00 a.m. 


9.00 a.m. 


Visits and Tours, Instruments, Books, Appliances—Macmillan Hall and Lower Halls 


American Independence Day—The String Orchestra from the Band of the Grenadier 
Guards will play from 9 a.m. and at 9.30 the audience will stand for the American 
National Anthem. 
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930 am. Scientific Programme under the chairmanship of Dr Fremont Chandler, president of 
the American Orthopaedic Association, and Sir Reginald Watson-Jones, president of 
the British Orthopaedic Association There will be papers and discussions on 
sympathectomy in causalgia, osseous and joint tuberculosis, neurofibromatosis in 
orthopaedics, excision of the patella, lesions of the meniscus, and orthopaedic aspects 
of leukaemia (see Scientific Programme) until 1 p.m 


11.30 am. Roval Henley Regatta One hundred tickets are held for the Stewards’ Enclosure, 
Henley, by permission of the Committee of the Henley Royal Regatta and the kind 
offices of Mr Michael Squire (book at the registration desks). Coaches will leave the 
University of London at 11.30 a.m.; luncheon will be in the Stewards’ Enclosures. 

The coaches will return from Henley at 4.30 p.m. and be back in London before 6 p.m 


00pm. Luncheon for tive hundred fellows and members is arranged at the Empire Rooms, 
fottenham Court Koad. At 2 p.m. coaches will leave Fitzroy Square, immediately 
opposite the Empire Rooms, for the London Hospitals where Clinical Demonstrations 
are being arranged 


2 30pm. Clinical Demonstrations at London Hospitals—There will be clinical demonstrations at 
the London Hospital, Middlesex, Royal Free Hospital, King’s, Thomas's, Guy's and 
Bart's (tickets from the Registration Desks) 


2.30pm. Mrs Alexander Law At Home to younger visitors—a party for children at 16 Sheldon 
Avenue, Highgate. Please let Mrs Law know where they may be collected (telephone 
MOU 8183) or send them by taxi; return to hotels at about 6 p.m. 


6.00 pm. Reception by the American Orthopaedic Association at Claridges. The president and 
: Officers of the American Orthopaedic Association will receive members, guests and 
i wives of all visiting Orthopaedic Associations at a Reception at Claridges from 
6to8 pm 


30 p.m. Private Dinner Parties will be arranged by fellows and members of the British 
Orthopaedic Association 


30 pm. July 4 Celebrations—Hurlingham Club. In honour of American Independence Day and 
in relaxation from the efforts of the week there will be dancing, refreshment, cabaret 
and firework displays at Hurlingham Club, with the support of two orchestras and 

the attendance of Miss Mary Martin and perhaps Mr Noel Coward, from 9.30 p.m 

until 1 a.m. This is the night when fellows and members of the British Orthopaedic 

Association should invite registrars, house surgeons and other guests, making up parties 

to meet American and Overseas friends. Extra tickets for the Hurlingham Ball can be 

secured from the Registration Desks (dinner jackets). 


SATURDAY, JULY 5 


} 1100 am. Visit to Roval Victoria Plastic and Faciomaxillary Hospital, East Grinstead, and Royal 
} Aw Force Rehabilitation Centre, Headley Court—After a suitably late rise fellows, 
members and wives are invited to take coaches leaving the University of London at 
11 am. and, by invitation of Sir Archibald McIndoe and Mr P. H. Jayes, visit the 
Plastic and Faciomaxillary Centre, Royal Victoria Hospital, East Grinstead, where 
luncheon will be arranged, go on by coach to Headley Court where by invitation of 
the Director-General of Medical Services they will see a Rehabilitation Centre of the 
Royal Air Force and, after tea, return by coach to London at about 6 p.m. (tickets 
from the Registration Desks 


The Hevitage, Chatley—A visit has been arranged to this School and Hospital in the 
heart of Sussex, run on the lines of an English public school and serving the needs of 


such crippled children, from any part of the country, as are best suited by a boarding 
school Information from the Registration Desks or, before the meeting, from Dr 
Ik. EF. Harris, The Heritage, Chailev, Sussex 


Visit to Canterbury— Those who would wish to visit Canterbury, see the Cathedral and the 
Roman Steps, are asked to communicate with Mr F. St Clair Strange, 10 New Dover 
Road, Canterbury (or get in touch with him through the registration desk during 
the week). 
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Visit to Black Notley Hospital, Braintree, Essex—Mr M. C. Wilkinson is arranging a 
demonstration at Black Notley. (Information from the Registration Desks.) 


SUNDAY, JULY 6, TO SUNDAY, JULY 13 


Provincial Tours of Recreational, Historical and Academic I nterest—Three short tours, 


lasting one week, have been arranged primarily for overseas visitors although there 
es may be room for British members and wives. In each case the motor coaches will leave 
i the University of London on Sunday. If tickets have not already been issued they 
. should be secured from the Registration Desks—all must travel light with only one 


suitcase each 


South-Western Tour—Coaches will leave London and travel via Stonehenge, Dartmoor 
and Plymouth to Exeter where there will be a clinical conference at the Princess 
Elizabeth Orthopaedic Hospital, a reception at the Guildhall and a sight-seeing tour 
of Exeter; one night in Bath with visits to the Roman remains; a clinical meeting in 
Birmingham ; tours of the Shakespeare country with visits to Kenilworth and Warwick 
Castles; an evening at the Shakespeare Memorial Theatre, Stratford-on-Avon; a clinical 
conference at Oxford; visits to the Oxford Colleges and Blenheim Palace ; then returning 
to London via the Thames Valley, Windsor and Hampton Court. (Cost of tour including 
travel, hotels, theatre tickets and all services with gratuities £22, 6s.) 


Eastern and Central Tour—Coaches will leave London for Norwich where H.R.H 
Princess Margaret will open a new suite of operating theatres; thereafter guests will 
visit Cambridge and the Colleges, Ely Cathedral, the Fenlands and Nottingham, with a 
clinical conference at Harlow Wood Orthopaedic Hospital and the Portland Training 
College for the Disabled, a reception by Winifred, Duchess of Portland, at Welbeck 
Abbey, a visit to Lincoln and the Cathedral with a sight of Magna Carta, and an evening 
at the Shakespeare Memorial Theatre in Stratford-on-Avon before returning to London 
(Cost of tour including travel, hotels, theatre tickets and all services £22, 8s.) 


North-Western Tour—Coaches will leave London on Sunday for Shrewsbury; the next 
day there will be a clinical meeting at the Robert Jones and Agnes Hunt Orthopaedic 
Hospital, Oswestry, visits to the Border Castles, two nights in Chester with its Roman 
Walls and terraced shops, Llangollen, the Vale of Clwyd, the Druid Monasteries, 
attendance at the first night of the Welsh National Eisteddfod ; a ceremony in Liverpool 
when a tablet on the ruins of 11 Nelson Street will be dedicated to Hugh Owen Thomas, 
Robert Jones and T. P. McMurray by the President of the Australian Orthopaedic : 
Association; two days in the Lake District—-Windermere, Grasmere, Rydal Water, i 
Keswick, Ullswater, the Kirkstone Pass and the Wordsworth country; and a reception : 
in Edinburgh by the president of the Royal College of Surgeons; returning to London 
by overnight train on Sunday. (Cost of tour including coach travel, hotels, theatre 
tickets, services and gratuities £34, 9s.) 


*SCIENTIFIC PROGRAMME OF THE JOINT MEETING 
OF ORTHOPAEDIC ASSOCIATIONS OF THE ENGLISH-SPEAKING WORLD, 1952 


MONDAY AFTERNOON, JUNE 30. Chaiyman—President of the American Orthopaedic Association 


2.00 Traumatic Dislocation of the Hip Joint. . MrFE. A. Nicoll, Mansfield 
Dislocation and Fracture-dislocation of the Hip Dr J. A. Speed 
Dr Marcus Stewart-—Tennessee 


3.00 Surgical Management of the Arthritic Hip. . Dr Frank Stinchfield, New York 


3.30 Evolution of New Operation for Osteoarthritis of 
the Hip Joint. 


Mr John Charnley, Manchester 


4.00 Advantages of Adduction Deformity and Internal 
Fixation in Ischio-femoral Arthrodesis 
Tuberculous Disease of the Hip in Adults . . Mr Thomas King, Melbourne 


4.30 Osteoid Osteoma—Collective Review ‘ . Mr John Golding, London 


* It should be noted by contributors that no epidiascope will be available. There will be every facility for 
showing lantern slides of all standard British and American sizes. 
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TUESDAY MORNING, JULY 1.) Chairman 


9 30° Major Determinants of Normal Gait . 
Pathological Gait 


10.15 Treatment of Traumatic Paraplegia 

10.45 Man with Three Legs 

11.30 Fractures of the Cervical Spine. 

12.4) Orthopaedic Operations and Stress Keaction 
12.30 Case of Neurological Arthropathy 

12.45 Congenital Phalangeal Fusion 


5.00 Robert Jones Lecture— Royal College of Surgeons 
of England. Impact of War on Surgical Practice 


WEDNESDAY MORNING, JULY 2.) C/airmen 


COUNCILS AND 


ASSOCIATIONS 


President of the British Orthopaedic Association 


Dr John Saunders, San Francisco 
Dr Verne Inman, San Francisco 


Mr F. Holdsworth, Sheffield 
Mr lan Smillie, Dundee 

Dr William Rogers, Boston 

Dr Philip Wilson, New York 
Mr Gordon Petrie, Montreal 


Mr Ian Paterson, Edinburgh 


Sir Charles Max Page, London 


Presidents of the Canadian Orthopaedic Association 


and of the Australian Orthopaedic Association 


4 30 Structural! Changes in Lumbo-sacral Region and 
Significance in Low Back Pain and Sciatica 


10.00 Spondylolisthesis 

10.30 Filum Terminale Syndrome 

11.30 The Ischaemic Hand 

12.00 Orthopaedic Program in the United States 
Presidents of 


THURSDAY MORNING, JULY 3. Chairmen 


lor lan MacNab, Dr R. 1. Harris, Toronto 
Mr E. F. West, Adelaide 

Mr G. Garceau, Indianapolis 

Dr Sterling Bunnell, San Francisco 


Dr A. R. Shands, Delaware 


the South African Orthopaedic Association 


and of the New Zealand Orthopaedic Association 


9.30 Arthroplasty in Congenital Dislocation of the Hip 
Postero-Lateral Approach in the Treatment of 
Congenital Dislocation of the Hip 


Diagnosis of Injuries of the Rotator Cutt 


Selection of the Fusion Area for Scoliosis : 
Idiopathic Scoliosis, Diagnosis, Prognosis and 
Operative Indications related to Curve Patterns. 
Ulnar Neuritis from Ganglion Pressure 

The Aetiology of Carpal Tunnel Compression of 
the Median Nerve . ; 


Moynihan Lecture— Royal College of Surgeons of 
England. Development of Tendon Surgery 


FRIDAY MORNING, JULY 4.) Chairmen 


Dr Paul Colonna, Philadelphia 
Dr Alex. Gibson, Winnipeg 


Mr V. H. Ellis, London 
Dr John Cobb, New York 


Mr J. I. P. James, London 


Mr H. J. Seddon, London 


Mr.k. I. Nissen, London 


Dr Leo Mayer, New York 


Presidents of the American Orthopaedic Association and 


of the British Orthopaedic Association 


9 30) Role of Sympathectomy in Treatment of Causalgia 
10.00 Care of Osseous and Joint Tuberculosis 
10.30) Neurofibromatosis and Orthopaedics . 


11.30 Results of Excision of the Patella 
Excision of the Patella 
12.00 Posterior Subtalar Fusion for Fracture of the 
12.15 Orthopaedic Aspects of Leukaemia 
12.45 Posterior Peripheral Detachment of the Lateral 


Mr Roland Barnes, Glasgow 
Mr David Bosworth, New York 
Dr H. R. McCarroll, St Louis 


H. H. Boucher, Vancouver 
Mr R. H. Sewell, London 


Mr I. Lawson Dick, Edinburgh 


Mr G. Lloyd Griffiths, Manchester 


Mr E. Jack, Edinburgh 
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UNIVERSITY OF LIVERPOOL 
LADY JONES MEMORIAL LECTURE 


The Lady Jones Memorial Lecture in Orthopaedic Surgery in the University of Liverpool 
was given on November 13 by Professor A. V. Hill. His subject was ‘‘ The Mechanics of Voluntary 
Muscle.’’ RKemarking that the results of purely academic inquiry may sometimes be extended far 
beyond their original scope and applied to common practical problems. Professor Hill began by 
discussing the relationship between speed and efficiency in muscular contraction, showing that 
both in isolated muscles and in the performance of work by human subjects, very slow or very 
rapid contractions were wasteful of energy for different reasons; an intermediate rate of work 
always existed at which the total energy cost and therefore oxygen used were minimal. However, 
when respiratory or circulatory difficulties were present it might be desirable to work at a rate 
well below the most economical speed, for then the rate of energy requirement and of oxygen usage 
was less, although the total would be increased. Keferring to maximal muscular efforts carried 
out at high speeds, Professor Hill said that in such circumstances the maximal speed was limited 
not only by the inherent capabilities of the muscles themselves but also by the inertia of the 
limbs, a substantial fraction of the effort being spent in producing or absorbing kinetic energy 
in them. Economy of effort in movement was generally achieved in the skilled performer by 
adjustments which had the effect of concentrating momentum where it was required in the flexible 
systems of the limbs and thus avoiding superfluity of movement and therefore effort. For example, 
when a cricket ball was thrown with maximal force the initial velocity was of the order of 120 feet 
per second (one-ninth that of sound) and its initial energy 75 foot/Ib., sufficient to lift an average 
man six inches. Such velocities could be obtained only by using the principle of the whip, by which 
momentum was transmitted to and concentrated in the lightest part, the hand. Perfect timing 
of the details of the act, probably to fractions of a millicond, was essential. Turning again to the 
physiological cost of muscular effort, Professor Hill remarked that little attention had been paid 
to the problem of muscular effort in which work was absorbed instead of produced, although this 
process was involved in every practical movement. For instance the oxygen consumption involved 
in walking downstairs was considerably less than that of walking up, although the forces in the 
muscles and their duration were the same in either case. The explanation derived chiefly from the 
form of the force/velocity relation for skeletal muscle contraction which showed that more energy 
was required to extend a muscle under load at a certain speed than for it to contract at the same 
speed against the same load. Expressed in another way, muscles could oppose motion with much 
less energy cost (or alternatively with much greater force) than they could produce it, particularly 
at high speeds. This fact was sometimes the cause of accidental damage, when, for instance, a 
rapid flexion movement was being made and the object moved was suddenly wrenched in the 
other direction; the muscle or its attachments were torn by the great increase in muscular tension 
produced by the sudden extending force occurring during contraction. The frequency with which 
such damage occurred during daily life was diminished by the elasticity of the tendons, which were 
shown to smooth out the otherwise abrupt increase of tension in a contracting muscle. Muscles of 
different size had, too, an intrinsic speed of action which was suitably related to their functions. 
Professor Hill then referred to some of the consequences of variations found in the arrangement 
of the fibres within a muscle in relation to the force exerted in the long axis and the blood supply. 
in most muscles the fibres did not run the full length of the anatomical unit but were attached 
obliquely to the tendons. Where great force was required, this could be obtained at the expense 
of range of movement if the fibres were short, since the total force which could be developed was 
proportional not to the anatomical cross-section but to the total cross-section of the fibres; and a 
greater number of fibres could be included by arranging them obliquely, although some mechanical 
disadvantage might result, depending on the degree of obliquity. An important and ill appreciated 
consequence, however, was that whereas in a muscle with parallel fibres there was no mechanical 
reason why the internal pressure in small blood vessels between the fibres should be affected by 
contraction, in a muscle with fibres orientated in different directions high internal pressures were 
produced. In a frog's gastrocnemius direct measurement showed that internal pressures up to 
300 millimetres Hg. occurred during a tetanus, and the pressures developed in mammalian muscles 
were higher. This accounted for the arrest of the circulation during contraction in such muscles 
Concluding, Professor Hill remarked that it was attractive and often fruitful to extrapolate, as he 
had done, from observations on isolated muscles to the human subject. The important thing 
was that the facts should be right; but facts alone were apt to be dull things and needed to be 
tied together by theories or applied to practical problems if they were to be made reasonably 
palatable. The theories, however, must not be allowed to obscure the facts themselves, with the 
consequence that when the theories were shown to be wrong, important facts were forgotten. 
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Progress of knowledge was achieved by tral and error, by experiment and theory acting and reacting 
on one another: the vital thing was that the error should be confined to the theory and not allowed 


by carelessness or credulity to creep into the experiments 


ROYAL SOCIETY OF MEDICINE 
SECTION OF ORTHOPAEDICS 

A meeting of the Section of Orthopaedics of the Royal Society of Medicine was held on 
December 4, 1951, under the presidency of Mr Philip Wiles. Short papers were read 
Fractures of the neck of the femur following irradiation of the pelvis—\/r 2. S.C. Pointon 
London) said that these fractures followed pelvic irradiation for carcinoma of the cervix uteri. 
Over one hundred cases had been reported in the literature His series of four cases occurred 
between three and fourteen months after treatment. Onset of pain was insidious and the fracture 
line was missed in the early radiographs In no case was there any evidence of metastatic deposits 
in the femoral neck. Treatment by lateral fields was thought to increase the dosage of radiation 
to the femoral neck and since this technique had been abandoned no further fractures had occurred 
The incidence of fractures was higher than in the corresponding age group among the general 
population Vr 7. B. Smith described the operation findings in a case of bilateral fractures. He 
said that the problem was that of a subcapital fracture with a necrotic femoral head. The blood 
supply to the femoral neck might also be defective and the bone soft. At operation there was much 
fibrous tissue and a complete absence of bone reaction. Treatment was by arthrodesis of one hip, 
which failed at the first attempt, and a pseudarthrosis on the other side 
Cystic degeneration of the medial cartilage —\/y //. H/. Nennedy (Alton) had encountered 
tive cases of cystic degeneration in a series of 350 operations for excision of medial cartilage. Most 
eysts or ganglia“ on the medial side of the joint were connected with the medial cartilage and 
this could be demonstrated by aspiration and injection of a 35 per cent solution of diodone. The 
cystic degeneration usually, but not always, followed an injury 
* Tight hamstrings "Vr PR. H. Hafner (Rochester) read a paper on the so-called “ tight 
hamstrings, maintaining that in reality the hamstrings were never short and that the limitation 
of leg raising was due to limited movement in the lumbar spine 


Symposium on Sarcoma of Bone 


\ further meeting of the Section of Orthopaedics was held on February 5, 1952, under the 
presidency of Mr Philip Wiles, when the subject for discussion was sarcoma of bone 

Suv Harry Platt (Manchester! recalled that he had chosen this subject for the Bradshaw lecture 
to the Royal College of Surgeons in 1950. He favoured the older classification into extra-osseous 
fumowrs, COMprsing osteogenic sarcoma, Ewing's tumour, and extra-periosteal sarcoma, and 
infva-osseous tumouw chondro-myxo-sarcoma, endosteal fibro-sarcoma, malignant giant-cell 
tumour, tumours of haemopoietic origin and adamantinoma. He emphasised the importance of 
biopsy in diagnosis, and did not consider that it increased the likelihood of metastases; this danger 
had been overrated. The naked-eye appearance of the tissue was important; In intra-osseous 
sarcomata the cytology was of particular help. If the biopsy findings were equivocal the surgeon 
must be prepared to use his judgment, taking into account the clinical and radiological findings, 
and to act accordingly 

Sir Harry felt that some of the gloom of the prognosis of bone sarcoma had been dispelled 
by recent studies. The highest five-year survival rate was 44 per cent—in secondary chondro- 
sarcoma. Why some patients with osteogenic sarcoma should have long survival when the majority 
dhed early was a mystery. Prediction was as yet impossible, but perhaps in the future it might be 
done by grading the tumour cells 

With regard to treatment, he felt that there was no place for radiotherapy in osteogenic 
sarcoma or in Ewing's tumour. Delay in treatment was not necessarily inimical to success, but 
he believed that once the diagnosis of bone sarcoma had been made the patient should not be 
kept waiting The method of surgical ablation of the tumour should be the most rapid available 
He advised amputation for lower limb tumours: it had a great economic value—delay was minimal 
and an artificial limb could usually be fitted and used successfully. In the upper limb, mutilating 
operations might be saved by local resection and replacement by acrylic prostheses. There had 
already been successes with this technique, which possibly had a great future. Many tumours of 
the bony pelvis had been made operable thanks to Sir Gordon Gordon-Taylor’s hindquarter 
amputation 
Professor S. L. Bakery (Manchester) spoke of four difficulties in diagnosis by the pathologist. The first 
was inadequacy of the biopsy. It was essential to cut right into the mass of the tumour; otherwise 
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the histology might show only periosteal reaction. Biopsy should be a deliberate operation carried 
out by a skilled surgeon. The second was the occurrence sometimes of w idespread necrosis and 
degeneration. Thirdly, local peculiarities in the tumour might cause confusion and were further 
reason for adequate biopsy and thorough examination. Lastly, the interpretation of what one 
could see might cause difficulty. For example, osteoid osteoma and the hyperplastic callus of 
fragilitas ossium had both been labelled osteogenic sarcoma and unnecessary amputations performed 
Dr Campbell Golding (London) divided the radiological diagnosis of bone tumours into three groups 
the easy, the difficult and the impossible. The uncommon secondary tumour could be particularly 
difficult to recognise, The differentiation of bone sepsis and malignant tumours was of obvious 
importance. When penicillin or radiotherapy had been given it might be extremely difficult. He 
advised taking radiographs in different rotational positions of the limb and with varying penetration 
to try to pick up a sequestrum. He thought that arteriography had not been employed as much 
as it deserved. By demonstrating increased or normal vascularity it could help to distinguish 
between malignant tumours on the one hand and benign tumours and chronic infection on the 
other. In chondrosarcoma radiographs might help the surgeon to localise for biopsy the suspected 
area of malignant change 
Sir Stanford Cade (london) said that his contribution would be restricted to osteogenic sarcoma, 
about which he wished to emphasise a few points. He had treated ninety-eight cases of osteogenic 
sarcoma up to 1950, of which fifty-six had been in the lower or upper limbs and amenable to surgical 
treatment. With regard to nomenclature, he deprecated the differentiation of osteogenic sarcoma 
into medullary, subperiosteal, parosteal, capsular, sclerosing, telangiectatic—those were only 
anatomical or physiological terms, as chondro- or myxosarcoma were histological subdivisions 
It did not help the patient and it hindered correct diagnosis. Chondrosarcoma, to be a useful term, 
must be divided into primary, which was an osteogenic sarcoma with a preponderance of cartilage, 
and secondary, which was a metaplasia of cartilage. The primary chondrosarcoma occurred at 
an earlier age than the secondary and the two had quite different prognoses 

Osteogenic sarcoma appeared to be unlike epithelial malignant tumours in that early diagnosis 
and treatment were unrelated to success. In bone sarcoma delay in treatment might be related to 
longer survival. He quoted Ferguson, who had analysed 400 cases from the American Registry 
and had found that those cases in which the diagnosis was made and the limb ablated before six 
months had only a 5 per cent five-year survival rate, whereas the cases diagnosed and treated 
after six months had a 34 per cent five-year survival. Patients who were going to die of metastases 
did so quickly—most in the first vear, fewer in the second, and so on. Metastases were to lung, 
other bones and rarely to lymph nodes, but of the three the latter was the most rapid; the slowest 
was to other bones; lung metastases were intermediate in speed of recurrence. He suggested that 
this and the negative etfect of delay in treatment were perhaps related 

Discussing treatment, Sir Stanford said that the results of ablation gave no reason for 
complacency. The three methods available were: 1) amputation, applicable to primary tumours 
of the limbs; 2) radiation; and 3) combination of radiation and amputation. He thought that 
the choice often depended on the attitude of mind of the surgeon. He never hesitated to amputate, 
but always gave the benefit of radiotherapy. The term radio-resistance was only relative for 
ditterent tumours. There was evidence that radiotherapy could control osteogenic sarcoma, with 
disappearance of the tumour mass, return of function, loss of pain, and radiographic evidence of 
healing. These changes were, however, reversible if the tumour reasserted itself. He did not 
mention that radiotherapy cured. He had obtained his good results with radium and more recently 
with super-high-voltage x-rays (2,000,000 volts), but not with conventional x-ray therapy, which 
could not deliver a sufficiently high dosage to the tumour without skin damage. After radiotherapy 
he waited several months and then disarticulated the limb 

Siwy Harry Platt (replying) said that delay might be all right if one possessed Sir Stanford's 


super-high-voltage x-ray plant. He supported the plea for simplification of classification 


THE BONE AND TOOTH SOCIETY 


The Bone and Tooth Society held a symposium on Growth Hormone and Bone at the 
Institute of Orthopaedics on November 8, 1951, with Professor F. G. Young in the Chair 

The general properties and effects of growth hormone— Professor °. G. Young summarised 
the evidence for the separate existence of an anterior pituitary growth hormone, considering both 
clinical observations and the effects of experimental hypophysectomy and replacement therapy 
In laboratory experiments the work of H. M. Evans and of P. E. Smith had been outstanding 
The isolation by Li, Evans and Simpson in 1945 of a purified protein with the properties of 
growth hormone marked the culmination of this work. Intact rats under pituitary treatment 
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contained more protein and less fat than pair-fed controls, whereas rats deprived of their hypophyses 
contained more fat and less protein than pair-fed control animals. Since the isolation of the hormone 
it had been found that purified growth hormone was not only capable of stimulating growth in 
suitable animals, an effect associated with nitrogen retention and deposition of protein, but also 


produced a condition of diabetes in the adult dog and the cat. Under the influence of growth 
hormone the oxidation of carbohydrate was depressed and the storage of glycogen, particularly in 
the muscles, promoted. The hypoglycaemic action of insulin was opposed. In addition to such 


influence on carbohydrate and protein metabolism, growth hormone induced a rise in the 
rate of oxidation of fat under many different conditions, the mechanism of which was stil] obscure 
Young puppies and kittens treated with growth hormone did not develop diabetes, but they grew 
more rapidly for many months. Later, diabetes began to develop in some of the grown dogs and 
ultimately the growth-promoting activity of the hormone was lost. Growth could again, however, 
be stimulated by the simultaneous administration of growth hormone and insulin. In some of the 
long-treated puppies the joints of the legs underwent a crippling change, possibly caused by 
relaxation of the ligaments; this condition had not been closely investigated. If cows in declining 
lactation were treated with growth hormone the flow of milk was enhanced. There was no reason 
at present to suppose that these effects on growth, diabetes and milk secretion were not due to 
the same substance. Possibly growth hormone was particularly concerned with the depression of 
oxidation of carbohydrate and protein, materials which were thus made available for the purposes 
of growth or of milk secretion under appropriate conditions. If such materials, whose oxidation 
has been inhibited, could be utilised for physiological processes then diabetes did not develop. 
The diabetes induced by growth hormone might occur under other conditions and might be regarded 
as a type of overtlow mechanism whereby the unoxidised material was excreted as sugar 

The histological aspects of growth hormone —/)y /. /. Pritchard recalled that the influence 
of the pituitary gland on skeletal growth, long suspected on clinical grounds, had first been shown 
experimentally by Evans and Long in 1921, who produced gigantism in rats by the prolonged 
administration of pituitary extracts. In 1939 Freud, Levie and Kroon had first drawn attention 
to the striking effect of pituitary growth hormone preparations on the growth cartilage of normal 
and hypophysectomised animals. This had made possible the rapid bio-assay of growth hormone 
and paved the way to the isolation of pure growth hormone by Li, Evans and Simpson in 1945. 
During the last ten vears Evans and his colleagues had analysed the actions of growth hormone 
on the skeleton in considerable detail, using in recent years the pure crystalline hormone. They 
had employed the growth cartilages of the mandible, humerus, tibia, ribs and caudal vertebrae of 
rat in their histological studies on endochondral bone formation, and the vault of the skull in their 
work on intramembranous ossification. Besides investigating the action of growth hormone in 
normal and hypophysectomised animals, they had also studied the interactions of growth hormone 
and thyroxin in animals with or without the pituitary or thyroid or both. Recently the interactions 
of growth hormone and A.C.T.H. had also been studied. Their main conclusions were summarised 
as follows. Hypophysectomy— After the removal of the pituitary in young rats there is a general 
arrest of skeletal growth. The growth cartilage becomes thin and inactive, the cartilage cells being 
fewer and smaller, and the matrix becomes extensively calcified. The metaphysial bony trabeculae 
become fewer, coarser and unrelated to the cartilage ceil columns, and there is a great reduction 
in the number of osteoblasts. The boundary between cartilage and bone becomes sharp, and a 
sealing plate of lamellar bone develops on the metaphysial side of the cartilage. The inactive 
growth cartilage fails to be resorbed at the normal time and persists indefinitely. There is 
considerable delay in the appearance of secondary centres of ossification. Growth hormone after 
Avpophysectomy —Chondrogenesis and osteogenesis are reawakened at the epiphysial line even 
fourteen months after hypophysectomy, and epiphysial closure occurs at the normal time if the 
hormone is administered early. Periosteal bone formation also is stimulated, particularly in the 
skull vault. Widening of the growth cartilage is pronounced and may be employed in the 
quantitative estimation of the amount of growth hormone in a given preparation. Growth hormone 
tn intact animals —This leads to gigantism, growth continuing long after it should normally cease. 
Secondary centres appear, and epiphysial tusion takes place, at the normal times, so that in older 
animals growth is confined to those cartilages which, in the rat, normally persist indefinitely. 
Membrane bone formation in the skull vault, however, continues for as long as the hormone is 
administered. Thyroidectomy at birth There is great retardation of growth, appearance of secondary 
centres, epiphysial closure, and ossification of the cartilage of the mandibular condyle. Growth 
hormone after thyroidectomy at birthThe skeleton increases in size from stimulation of endochondral 
ossification, but skeletal maturation ts not accelerated. Cartilage proliferation is accelerated more 
than metaphysial bone formation Thyroxin after hypophysectomy—Growth is only slightly 
stimulated, but skeletal maturation is accelerated. Epiphysial closure is promoted by the 
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stimulation of _metaphysial bone formation without compensating cartilage proliferation 
Interactions of growth hormone and thyroxin—In normal animals the hormones act synergistically 
when administered simultaneously In hypophysectomised animals the two hormones act 
synergistically in some situations, such as the upper growth cartilage of the tibia, and 
antagonistically in others, such as the mandibular condyle. Growth hormone favours cartilage 
proliferation; thyroxin, metaphysial bone formation. A.C T.H. and growth hormone—A.C.T.H 
retards both chondrogenesis and osteogenesis at the epiphysial line in normal animals, and opposes 
the ettect of growth hormone on hypophysectomised animals. In summary, Dr Pritchard conc!uded 
that from the work of Evans and his colleagues the picture was emerging of the growth cartilage 
as a primary agent of skeletal growth whose activities were under the delicate, balanced control 
of pituitary, thyroid and adrenal cortical hormones—the pituitary stimulating chiefly cartilage 
proliferation; the thyroid, metaphysial bone formation; while the adrenal cortex exerted a general 
restraining intluence on both these phenomena 

The clinical aspects of growth hormone and bone — Dr P.M. F. Bishop said that in gigantism 
there was acceleration of bone growth, though all types of bone grow at the same rate. Skeletal 
maturation was indefinitely retarded and the epiphyses failed to unite. Frequently there was 
associated hypogonadism leading to sexual immaturity as well as delayed maturation. The bones 
were slender and long and the shoulders narrow, because the clavicles did not participate in the 


accelerated growth. In acromegaly there was excessive periosteal growth and a reawakening ot 


endochondral bone formation at certain sites. Endosteal bone, however, frequently showed porosis 
The bones grew in their transverse diameter and became rather thick than long Numerous 
exostoses occurred at the sites of muscular and ligamentous attachments. The skull, the bones 
of the extremities and the vertebral column were most affected. There was generalised over 
expansion of cancellous bone. The mandible grew disproportionately because of persistence of 
remnants of growth cartilage on the mandibular condyle. The teeth were separated by heaping 
up of the alveolar arches. ‘ Tufting "’ was seen in the terminal phalanges. In the spine there was 
an increase in the antero-posterior diameter of the vertebrae leading to thoracic kyphosis and 
lumbar lordosis. Acromegalic gigantism occurred when skeletal maturation had oceurred and 
epiphyses had united, but the increased growth stimulated from the eosinophilic tumour continued 


and superimposed acromegalic changes 

True pituiary infantilism was rare. The effective lesion was a separation of the diencephalon 
from the anterior lobe of the pituitary: the stalk was involved in every case. When the stalk was 
severed not only was there diminished output of growth hormone, but also of gonadotrophin. 
Pituitary infantilism was therefore always associated with hypogonadism. The bones grew slowly 
and, because of retarded skeletal maturation, epiphvsial union was delayed until the third or 
fourth decade. The milk teeth developed very slowly and were partly retained. The long bones 
were slender and fragile whereas in the hypothyroid dwarf they were heavy and thickened 

The effect of growth hormone was minimal during the first two or three years of life, and the 
first ‘‘ springing-up " period, which occurred during the first year, was due to an inherent tendency 
for the tissues to grow. Another growth spurt was associated with the second dentition; and a 
third appeared at puberty, when the pituitary not only produced more growth hormone but also 
secreted gonadotrophin. The rate of growth diminished after puberty; and growth was complete 
in girls at the age of seventeen or eighteen, and in youths at the age of eighteen or nineteen. Though 
endogenous sex hormones probably played an important part in skeletal maturation and epiphysial 
closure, there was no evidence that exogenously administered sex hormones accelerated epiphysial 
union. 


REGIONAL ORTHOPAEDIC CLUBS 


SOUTH-WEST ORTHOPAEDIC CLUB 


A meeting of the South-West Orthopaedic Club was held at Gloucester on November 24, 1951, 
with Mr J. Bourdillon in the Chair. 

Tendon grafts—\/r H. G. Kyle (Bristol) reported the results of forty-six tendon grafts for 
severed flexor tendons of the fingers which had been carried out at Bristol since 1946. The graft 
had been done not less than six weeks after the original injury. This interval was necessary to 
allow the tissues to settle down. The graft was obtained from the proximal remnant of the subiimis 
tendon or from the palmaris longus if it was present. The proximal end of the graft was sutured 
with a buried wire suture of Bunnell type. No movement was allowed for two weeks. Severed 
nerves were repaired at the same time as the tendons. If tendons in two fingers were damaged, 
only one finger was grafted at one operation. Results were good in 60 per cent of the cases. The 
commonest cause of failure was adhesion-formation after end-to-end suture of tendons of unequal 
size. There was no danger in delaying operation, because retraction of the profundus was prevented 
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by the attachment of the lumbrical muscles. In one case operation had been undertaken ten years 
after injury. The sublimis tendon appeared to be superior to the palmaris longus as a graft 

Supracondylar fractures of the humerus Mervyn Evans (Swansea) advised operative 
reduction and screw fixation for the Y-shaped supracondylar fracture of the lower end of the 


humerus. He said that the treatment by activity—the so-called “ bag of bones’’ technique—was 


useful in the patient over forty but the result was imperfect. Operative reduction had failed 
previously on account of the position of the incision and the operative trauma. The fracture 
should be converted into a simple supracondylar fracture by means of an incision on the medial 
side of the yoint and the insertion of a transverse screw to maintain the reduction of the distal 
fragments. The supracondylar fracture was then manipulated into good position. A pressure 
bandage was applied for three weeks and then activity was begun. He had carried out this 
operation in six cases with good results 
Schantz osteotomy —\/r /. Bastow (Bath) discussed the use of the Schantz osteotomy for late 
unreduced congenital dislocations of the hip or when a dislocation recurs and a shelf operation is 
not possible. He claimed that the result would last the patient for a lifetime and it was therefore 
better than arthroplasty. There was no late arthritis. He said that the completely dislocated hip 
does not develop arthritis, but that osteoarthritis of the spine occurs as a result of the lordosis. This 
was corrected by the osteotomy. The disadvantages were: 1) limitation of movement; 2) if done 
too early the osteotomy angle tends to become reduced ; and 3) it prevented a possible arthroplasty 
operation from being performed later 

In discussion, My A. O. Parker believed that in the failed case of congenital dislocation of the 
hap nothing should be done until growth had been completed. He believed that relief of the lordosis 
Was important and favoured a corrective wedge osteotomy. Miss Forrester-Brown preferred the 
Lorenz osteotomy to the Schantz as causing less shortening 
Orthopaedic surgery in South Africa — Miss Forrester-Brown gave an account of her recent 
visit to South Africa. She was most impressed by the kindness she had received everywhere and 
by the progress which was being made in orthopaedic surgery. She mentioned the research that 
Was going on into the virus of poliomyelitis in Johannesburg. She had visited a hospital school 
at Kimberley which was coping with the disabled, especially spastics. She said that there was 
still a grave shortage of beds for tuberculosis. The physiotherapy services were being expanded 
and she was interested to see native warriors who had been trained to become highly efficient 
masseurs in the course of a few years 
Destructive lesions of the spinal column— My Dillwyn Evans described four cases of spinal 
disease simulating tuberculosis which prompted much discussion. Three were proved to be 
staphylococcal infections. It was generally agreed that a negative Mantoux test overruled a 
chagnosis of tuberculosis 
Clinical cases — At the clinical session cases were presented. Myr Stallman showed some excellent 
results from MeMurray’s osteotomy for osteoarthritis of the hip and convinced many members 
that cup arthroplasty is not the only operation to be considered in such cases. Mr Bourdillon 
showed ten cases of slipped upper femoral epiphysis. In six cases open operation and nailing had 
been undertaken with excellent results. .Wy Henry showed several interesting cases, including a 
central fracture of the acetabulum reduced by open operation and screw fixation with a perfect 


anatomical result. Mr Debenham showed cases of chondro-osteo-dystrophy, arachnodactyly and 
diaphysial aclasi 
EAST ANGLIAN ORTHOPAEDIC CLUB 

\ meeting of the East Anglian Orthopaedic Club was held at the West Suffolk General Hospita!, 
Bury St Edmunds, on November 24, 1951. Clinical cases were shown 
Injuries to the tarsus— Vy ). Tennant, introduced by Mr Martin, demonstrated four cases ot 
tarsal injury showing the necessity of open reduction in two cases of Lisfranc’s fracture in order 
to maintain circulation and establish reduction. One case, in which the talus showed avascular 
necrosis, led to an interesting discussion on bone necrosis 
Resistant rickets —\/r Martin showed a patient with resistant rickets that had been treated at 
the Department of Experimental Medicine, Cambridge, by Professor McCance with massive doses 
of vitamin Do Osteotomy of the femur had been successfully carried out and the problem now 
was whether an osteotomy of the upper end of the tibia should also be undertaken. Mr Butler 
pointed out the risk run by opening up fresh bone while the vitamin content of the blood was 
high and suggested that the operation should be done after an interval of three months after the 
last massive dose of vitamin ID 
Osteitis after prostatectomy 1) Tennant showed two cases of osteitis of the pubis following 
prostatectomy and one case in which osteitis developed in the fourth cervical vertebra 
Multiple injuries and diabetes insipidus —\/y Jackson, introduced by Mr Martin, showed two 
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patients with multiple injuries, one of whom had developed diabetes insipidus for two weeks 
There had been an associated euphoria. It seemed likely that there had been damage to the 
pituitary and hypothalamic regions 

Pes cavus—\/r Martin demonstrated a case of pes cavus and illustrated with a film strip the 
steps in the Todd operation, which he advocated. He considered that it was necessary to transplant 
the extensor tendons into the metatarsal necks to prevent relapse 

Rheumatoid arthritis—\/7 Martin showed an old man with gross deformity of many joints, 
especially elbows and hands. The radiographs showed gross cystic changes, with pathological 
dislocation of the elbows. The blood chemistry was normal and the joints were now free from pain 
In discussion, Mr Fairbank suggested that the case was probably one of rheumatoid arthritis, in 
which this extreme cystic change was occasionally seen 


A further meeting was held at Newmarket General Hospital on January 26, 1952. 
Exercises for convalescent poliomyelitis patients—-Members of the physiotherapy statt 
demonstrated exercises for patients with poliomyelitis at various stages of their recovery 
1) Simple movements with gravity eliminated by sling suspension. 2) Movements against slight 
resistance imposed by alteration of the point of suspension. 3) Movements against gradually 
increasing resistance, controlled by using springs of known tension. 4) Total suspension exercises 
for weak trunk muscles 
Ritchie Sneath apparatus——)y W’. 4. Fell, Consultant in Physical Medicine (introduced by Mr 
Jamieson) demonstrated the use of the Ritchie Sneath apparatus for assessing denervation of muscle 
after a nerve lesion. A graph was produced which, according to its form, indicated whether a muscle 
was partly or totally denervated. Repeated examination by this method could yield information 
of great value both in prognosis and in planning the course of treatment in certain cases 
Injuries at the hand and wrist—\/iss M. Welply (introduced by Mr Jamieson) demonstrated 
two cases. 1) Repair of a lesion of both flexor tendons of the ring finger in a child of ten years 
The tendons had been severed opposite the proximal phalanx, and repair had been carried out 
using flexor sublimis as a graft extending from the proximal part of the palm to the terminal 
phalanx. Bunnell’s technique had been employed, and the child had recovered satisfactory function 
2) Repair of a soft tissue injury at the wrist with extensive skin loss in a man of seventy years 
In order to preserve tendon function the defect was made good by means of a pedicle skin graft 
Although the graft was still a little bulky, the patient had normal wrist and finger function 
Sciatica— Mr EF. S. Jamieson showed patients who had undergone laminectomy for relief of 
prolonged and severe sciatic pain. All had been completely relieved and were back at their normal 
employment. He emphasised that clinical and radiographic examination often failed to give 
accurate information about the level of the lesion. Myelograms could be misleading. He believed 
that a narrowed disc space often indicated an old lesion which was not responsible for present 
symptoms. The roots opposite narrow discs were nearly always heavily covered by adhesions, 
but they were seldom compressed by protruded disc material. In one case it was thought that 
pressure could be attributed entirely to excessive hypertrophy of the ligamenta subflava; but it 
was stressed that such a diagnosis should not be made without extreme caution 
Osteomyelitis of the femur with pathological fracture— Miss Welply showed a case of 
pathological fracture in the lower third of the femur which occurred during an attack of acute 
osteomyelitis in a boy of ten vears. Under penicillin cover a partial diaphysectomy was done, 
and the gap was later bridged by a massive bone graft reinforced by iliac chips. Union occurred 
and the graft proliferated to form a bone of normal girth. Growth disturbances were severe, and 
the youth now has nearly five inches of shortening; but with a surgical boot he is able to take part 
in football and cricket and most of the activities of normal boyhood. Mr T. J. Fairbank suggested 
that it might be justifiable to arrest epiphysial growth in the good leg at this stage, as he still had 
several years of growth before him 
Closure of a skull defect——\iss Welply showed a girl of thirteen years who had had a 
decompression operation after a severe head injury. The defect was subsequently covered by 
means of a bone graft taken from the inner table of the ilium. The result was excellent, and it 
was no longer possible to identify the region of the defect in the radiographs. 
Iliac thrombosis with pulmonary embolism—M/r Murray (introduced by Mr Jamieson) 
demonstrated a case in which a sudden massive venous thrombosis involved the whole left leg 
ten days after a right below-knee amputation following a road accident. Multiple massive pulmonary 
emboli quickly followed the leg symptoms. The left iliac vein was accordingly opened and the 
thrombus was removed. Although slight residual swelling remains, the patient has made a good 
recovery. This patient also had a fracture of the body of the right talus with avascular necrosis 
It was not attributed to the recent accident, for increased density was seen in the initial radiographs. 
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He failed to recall any injury to the foot or ankle, and it was thought interesting that he should have 
been unaware of any disability from a lesion of this nature 

Miscellaneous cases of crural pain— Mr EF. S. Jamieson showed radiographs of the following 
cases: 1) A pedunculated calcifigg fibroid in a patient who was relieved of sciatic pain after removal 
of the mass. 2) Bilateral sciatic pain and bilateral foot-drop due to a pessary. 3) Secondary deposits 
in the sacrum from a bronchogenic carcinoma, with severe sciatic pain. 4) Grotesque heterotopic 
new bone formation after a posterior dislocation of the hip causing sciatic pain and peroneal palsy 
trom involvement of the sciatic nerve. Mr John Rowlands (introduced by Mr Jamieson) showed 
radiographs of an enormous bladder calculus which was discovered accidentally during investigation 
of pain in the right thigh. He showed the specimen he had removed by cystotomy. There was a 
history of herniotomy in childhood, and it was suggested that the calculus may have had its origin 
from a suture in the bladder wall 

Hallux valgus \/r Jamieson presented a series of cases showing the results of various operations 
for hallux valgus. In certain circumstances major reconstructive measures were necessary for 
the best results. Operations on the big toe joint alone did not strike at the root of the trouble, 
but, despite theoretical objections, simple procedures like the Keller and Mayo operations did give 
rehetin properly selected cases. When the big toe joint was mobile, he thought there was a place for 
osteotomy of the proximal phalanx and capsulorrhaphy combined with excision of the ‘ exostosis.” 
Osteochondromatosis— Grogono (introduced by Mr Jamieson) showed two cases of 
osteochondromatosis 

Lesions of quadriceps insertion —\/y -/amieson showed cases of suprapatellar and infrapatellar 
rupture of the quadriceps insertion 

Tuberculous osteitis of the symphysis pubis— iss Welpiy showed radiographs of a case of 
destruction of the symphysis pubis by tuberculous disease. A good recovery followed resection of 
the aftected area and replacement by a bone graft 

Chronic pigmented villo-nodular synovitis-—A case of this condition was shown four years 
after synovectomy [he case presented as a recurrent haemarthrosis, and at operation a large 
brownish papillomatous mass was found to fill the suprapatellar pouch. The patient made an 
excellent recovery. The specimen and microscope slides were shown 


IRELAND 
IRISH ORTHOPAEDIC CLUB 


\ meeting of the Irish Orthopaedic Club was held at the Incorporated Orthopaedic Hospital, 
Dublin, on February 22, 1952. The Chairman was Professor Arthur Chance. 
Epiphysial arrest by stapling \/r /. C. Cherry showed a series of cases in which knock-knee 
leformity of rachitic origin had been corrected by stapling the femoral and tibial epiphyses on the 
medial side. The children had, in some cases, been observed for as long as three vears after the 
removal of the staples, and radiographs showed no damage to the epiphysial plates or alteration 
in the normal rate of growth of the limbs 
Lumbar sympathectomy —/r ?). A. M. Fitzgerald discussed the place of sympathectomy in 
the treatment of poliomyelitis and showed cases. He emphasised that too much should not be 
expected from this operation. Kecent investigation had shown that, while interruption of the 
sympathetic impulses resulted in increased blood flow to the skin and subcutaneous tissues, there 
was little, if any, increased flow to muscle or bone. There was thus little reason to expect an 
icceleration in growth after removal of the ganglia. Considerable improvement in the circulation 
to the skin and subcutaneous tissues, however, could be expected, and troublesome chilblains 
vould often heal. The increased warmth added considerably to the patient's feeling of well-being, 
and the limb might be better adapted for subsequent reconstructive surgery. 
Clinical cases —In the afternoon, at Steevens’ Hospital, Mr Arthur Chance showed a series of 
cases of fracture of the calcaneum treated by open reduction and insertion of a bone graft, and 
other members of the statt of the Hospital also demonstrated cases of orthopaedic interest 


FRANCE 
FRENCH SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 
The twenty-sixth annual meeting of the French Society of Orthopaedic Surgery and 
Traumatology was held in Paris on September 28 and 29, 1951. The meeting was well attended 


and a number of surgeons from other countries were present. The two main topics for discussion 


were fractures near the hip joint (opened by M Cauchoix and M Truchet), and unreduced congenital 
dislocation of the hip in adults (opened by M Crevssel and M Poilleux 
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\t the business meeting M Huc was elected president of the Society for 1952, with Professor 
Ingelrans and Professor Padovani as vice-presidents and Dr Pierre Lance as secretary. The subjects 
for discussion at the 1952 meeting will be the treatment of congenital club foot and the treatment 


of Dupuytren’s contracture 


UNION OF SOUTH AFRICA 


SOUTH AFRICAN ORTHOPAEDIC ASSOCIATION 


FIRST SCIENTIFIC MEETING 

After the inaugural meeting of the South African Orthopaedic Association, reported in the 
February Number of this Journal, the first scientific and clinical meeting took place under the 
presidency of Mr F. P. Fouché 
A new operation for ununited fracture of the scaphoid—.\/r 4. /. Helfet (Cape Town) submitted 
that after fracture of the scaphoid the proximal fragment moves with the proximal row of the 
carpus and the distal fragment with the capitate and trapezium. This disorder of rhythm causes 
tension and pain and may be relieved by ensuring that the two fragments move in unison. He 
suggested arthrodesing both fragments to the capitate—that is, using the capitate as an onlay 
graft. He showed radiographs of five cases in which this operation had made the wrist fit for 
heavy work. Another two cases, in which the technique had been varied, had failed, but were 
instructive. The operation should be done before radio-carpal arthritis developed 
Skin replacement after injuries—\J/r ]. Cuthbert (Johannesburg) described the methods of 
converting open into closed injuries by both early and late replacement of skin, and indicated 
the type of case in which each method was suitable. He emphasised the value of the split-skin 
graft at an early stage, and the advantages of swinging a pedicle graft to cover a subcutaneous 
bone like the tibia. He advised that when grafting tendons and skin on the extensor surface of 
the hand the tendons should be threaded through fat. Finally he discussed the different methods 
of replacing the function of the thumb by grafting and by pollicisation of the index finger 
Intramedullary nailing of fractures—Myr H, Bell (Cape Town) reported forty-five cases of 
intramedullary nailing of the femur. The nails had been inserted by the retrograde method after 
exposure of the fracture, and the technique had been simplified by the use of bone awls slightly 
wider than the standard intramedullary nails. He had found the method satisfactory, and in his 
experience Complications such as non-union and delayed union, infection, angulation of the nail 
and stiffness of joints had been rare. It was his practice to remove the nail through a nick in the 
skin after the fracture had united. Mr Bell also used intramedullary nail-fixation after the operation 
of shortening of the femur. Recently he had stored the excised segment of the femur under the 
patient's skin, and some weeks later had used it to lengthen the opposite femur, threading it 
with the rest of the femur over a second medullary nail 
Closed reduction of certain fractures—\/y H. J]. Maistey gave a salutary demonstration of 
the results that can be obtained in difficult fractures by skilful reduction and splinting. He felt 
that surgeons whose duty it is to instruct interns and general practitioners should use these methods 
more frequently. Among the cases demonstrated were fractures of the upper third and of the shaft 
of the femur, both bones of the forearm and both bones of the leg. 
Compression arthrodesis of the knee—.W/r C. /. Kaplan (Durban) had used the Charnley 
compression appliance and had been impressed with the rapid union obtained. He showed a knee 
joint removed at necropsy six weeks after operation. The line of section could no longer be seen 
nor could it be demonstrated histologically. The author suggested that compression prevents the 
formation of a post-operative haematoma and that union therefore occurs directly instead of by 
ossification of the fracture haematoma 
Disc lesions in the cervical spine—.\/y A. Allen discussed a series of cases in which he had 
operated for cervical nerve root compression. In none of these had he found a prolapsed dise of 
the type found in the lumbar region. In each case after division of the ligaments he had found 
calcium deposits rather like those associated with calcification of tendons. He felt that this 
pathology might explain the occasional success of deep X-ray therapy. Myelograms were not 
always of great value, but plain radiographs showed osteophytic outgrowths from the adjacent 
borders of the cervical vertebrae. At operation these osteophytes or calcium deposits cause 
pressure laterally in the neural! foramina rather than more medially as in the lumbar region 

rhis paper led to discussion on the treatment of cervical nerve root compression. It was 
generally felt that operation should be avoided if possible and should be undertaken only by those 
trained in the special technique. In many cases conservative treatment by continuous or intermittent 


traction with deep sedation relieved the symptoms 
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INDIA 


ALL INDIA CONFERENCE ON POLIOMYELITIS AND WELFARE OF CRIPPLES 

It is proposed to hold an All India Conference on poliomyelitis and the welfare and 
rehabilitation of cripples in Bombay on December 9 and 10, 1952, under the auspices of the 
Society for the Rehabilitation of Crippled Children. On December 11, 1952, the Conference will 
hold a joint meeting with the International Conference on Child Welfare. Invitations have been 
sent to various Indian Medical Colleges, to the Director General of Health Services of the 
Government of India, Surgeons General of the Government of Bombay and of other States and 
it is proposed that papers should be presented on problems of poliomyelitis in India; cerebral 
palsy; problems of tuberculosis in India; rehabilitation and education of cripples in occupational! 
and vocational training; extent of the problems of rickets; problems of injury and the 
rehabilitation of patients with amputated limbs. Communications should be addressed to 
Mrs Ismail or to Dr M. G. Kini, Medical Director, Society for the Rehabilitation of Crippled 
Children, Clerk Road, Mahaluxmi, Bombay. 
Sir Nilraten Memorial Lecture —lhis memorial lecture was delivered on December 26, 1951, 
at Calcutta by Mr M G. Kini, M.Ch Orth., F.R.C.S., F.A-C.S., F.R.S.(Ed.), of Bombay. In the 
course of the lecture Mr Kini surveyed the history of fracture treatment throughout the ages 
from the evidence of injuries of Neanderthal skeletons and French Neolithic skeletons, through 
the developments of Pindu medicine several thousand years B.C., Greek medicine, the Hippocratic 
school and early European medicine, to modern methods of internal fixation, skeletal transfixion 
and bone grafting. Mr Kini drew inferences from this historical survey to show the needs of 
organisation of accident and orthopaedic services in India to-day 


DENMARK 
DANISH ORTHOPAEDIC ASSOCIATION MEETING 

Phe autumn meetingof the Danish Orthopaedic Association was held inCopenhagen on December 
15 and 16, 1951. The main topic was operative treatment of congenital dislocation of the hip 
Modern views on treatment of congenital dislocation of the hip—/:. 7/omasen (Aarhus) said 
that since 1947 the treatment in Aarhus had been on the following lines. All hips were examined 
by arthrography If manipulative reduction gave a satisfactory arthrogram the treatment was 
continued according to Lorenz's method; but, if reduction was unsatisfactory, open reduction was 
undertaken at the age of two years, by Leveuf’s technique. Of ninety-two hips, sixty-three 
were treated by Lorenz's closed reduction. The patients had been observed for six months to 
four years. There were nine perfect results, thirty-three hips showed slight lateral displacement, 
seven were still subluxated (necessitating operation in one). Twenty-nine hips were operated upon 
Ke-operation was necessary in one because of subluxation. Three patients developed osteochondritis 
of the head. In one case the hip became stiff, the reason being most likely that vears ago closed 
reduction was attempted several times. The function was satisfactory (flexion 90 degrees or more) 
in all other cases 
Open reduction of congenital dislocation of the hip——A. Jansen (Copenhagen) reported 
twenty-five cases operated upon since 1946. Several cases of failed closed reduction from the 
period before 1946 were included. He emphasised that the result in these cases could not compare 
with the results in cases from later vears when operation was performed immediately after closed 
reduction fatled In four cases a reconstructive operation on the acetabulum was undertaken, 
and in three cases rotation osteotomy. Results were good in twelve cases, fairly good in tive, and 
bad in eight cases 

1. Bertelsen (Copenhagen) reported twenty-one cases. Fourteen were treated by closed 
reduction, seven by operation. In two the operation Was open reduction alone; in five open reduction 
was supplemented by a reconstructive operation on the acetabulum. 
Arthrography of the dislocated hip—//. \ygind and J. Mortens (Copenhagen) said that the 
discrepancy between Leveuf’s and Severin’s interpretation of the reposition arthrogram concerning 
indication for operation was in conformity with the result of the present study. Further study 
was necessary to assess the importance of arthrography in prognosis and line of treatment. Mygind 
had improved the arthrographic technique by injecting 3 to 4 millilitres of saline into the cannula 
introduced in front of the trochanter; a firm recoil took place if the cannula was in position. An 
arthrogram before and after manipulative reduction, and after the initial six months’ immobilisation, 
should always be taken. A further arthrogram was necessary only if subluxation-dysplasia was shown 
by the six months’ arthrogram, and in most cases not before another vear had elapsed. It was hardly 
possible at an earlier date to stimulate the need for a reconstructive operation on the acetabulum. 
Cases of subluxations were a central problem in the treatment of congenital dislocation of the hip. 
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Discussion— Drs S. Kiar (Copenhagen), G. Wiberg (Lund), Agerholm-Christensen (Oxford) and 
P.G. KK. Bentzon (Aarhus) took part in the discussion. Dr Alter said that when an arthroplasty 
on a later date was taken into account a stiff reduced joint was better than a totally dislocated 
one. Dr Wiberg said that he never did a reconstructive operation at the same time as an open 
reduction, but that he performed such a reconstruction later if dysplasia of the acetabulum 
persisted. He considered this operation to have a chance of success so long as the acetabulum 


still had an irregular outline in the radiograph 

Treatment of Calvé-Perthes’ disease—S. //elbo (Kalundborg) had studied one hundred patients 
treated by recumbency and compared the results with another hundred treated less strictly 
Thirty-seven in the first group and twenty-five in the second group were directly comparable 
being radiographed regularly from the beginning till the stage of healing). Recumbency from early 
in the disease reduced the course of the disease by ten months. Six patients in the first group 
healed without any flattening of the head, whereas all heads were flattened in the second group, 
and on an average to a considerably higher degree than in the former. At least one and a half 
vears of recumbency was considered necessary for obtaining good results. 

Rupture of the tendo calcaneus (Achillis)—/) Christensen (Aarhus) reviewed fifty-seven cases 
treated at the Orthopaedic Hospital, Aarhus. Eighty per cent of the patients were below fifty years 
of age. Thirty-nine were operated upon, from one week to three years after the accident, by a 
plastic procedure using a flap of the tendon to bridge the defect, alone or in addition to a direct 
suturing, if possible. The review showed good results in a large majority, and it was found that 
the best results were those in which only a few degrees of dorsiflexion was possible. For this reason 
the first plaster should keep the foot in full equinus. 

Treatment of low back pain by manipulation—/. Bang, consultant in physical medicine at 
the Orthopaedic Hospital, Copenhagen, believed that manipulation properly carried out in suitable 
cases can be most valuable, and gave a demonstration of his technique. In the discussion Dr 
Kier stressed that manipulation has been undeservedly neglected and ought to be recovered from 
the hands of unqualified practitioners 


UNIVERSITY OF COPENHAGEN 
DOCTORATE DEGREE 

I. C. Hojensgard (Copenhagen) has been awarded the degree of doctor of the University of 
Copenhagen on his thesis ‘' Chronic venous insufficiency of the lower limbs,”’ in which he described 
phlebographic and clinical studies of primary varicose disease and the post-thrombotic syndrome. 
This work is an attempt to assess phlebography in the practical diagnosis and treatment of 
chronic venous disease of the lower extremities. The typical characteristics of chronic venous 
diseases are found to be the following. Primary varicose disease—Good filling of the deep veins, 
which have a normal course and smooth contours, with numerous valves in the deep veins. 
Post-thrombotic state-—The deep veins have an irregular, tortuous course, and irregular contours, 
with defective filling. Phlebograms of the deep veins showed no certain differences between normal 
extremities and extremities with primary varicosities. In post-thrombotic limbs recanalisation 
and absence of valves were the usual findings. Clinical symptoms and phlebographic appearance 
showed a good correlation. The existence of valves in the deep veins was found to correspond 
to the severity of symptoms and signs. Especially was the correlation between the phlebographic 
picture and the result of Perthes’ test impressive: good emptying was found in extremities with 
well-valved deep veins (primary varicose disease), bad emptying in extremities with previous 
partial thrombosis, and no emptying in extremities with no visualisation of valves (total thrombosis 
Similarly, venous pressure studies showed correlation between existence of valves in the phlebogram 
and decrease of venous pressure in superficial veins during walking. The reliability of the current 
tests for the function of the venous system was investigated on the basis of the information 
furnished by phlebography and venous pressure studies, and the pathological significance of 
incompetent communicating veins was discussed ; the general assumption that they are of deleterious 
moment was shown to be ill-founded. Finally the question of incompetent deep veins in non- 
thrombotic extremities was discussed. The author's material did not support the assumption 
that there existed such idiopathic deep incompetence. 


APPOINTMENTS 
lyr A. W. Mortensen has been appointed medical director of social services for the Orthopaedic 
Hospitals and the Danish Organisation for the Welfare of Cripples. A third orthopaedic department 
under the Danish Organisation for the Welfare of Cripples has been opened at St Joseph's Hospital, 
Copenhagen. Dr A. Monberg has been appointed medical director. 


34 B, xno. 2, may 1952 


= 
i 
: 


CORRESPONDENCE 


DEATH OF HIS MAJESTY KING GEORGE VI 


From the PRIVATE SECRETARY, 


OUEEN ELIZABETH THE QUEEN MOTHER 


lo Sir Reginald Watson- Jones 


British Orthopaedic Associatior 


DEAR SIK REGINALD 

I am commanded by Queen Elizabeth the Queen Mother to thank you and all those 
for whom you speak for your most kind message. The thoughts and sympathy which 
surround her have greatly strengthened Her Majesty. 


Yours sincerely, 
February 25, 1952 O. P. DAWNAY. 


From Dr F. A. PONCELET, 


SPOCRETAIRE GENERAL, SocIETE BELGE D’ORTHOPEDI 


lo the President 


sritish Orthopaedic Association 


Profondément émus du deuil qui frappe cruellement une nation amie, les membres de la 
société Belge d’Orthopeédie et de Chirurgie de l’Appareil Moteur prient leurs collégues anglais 
de recevoir leurs condoléances trés attristées. Ils les assurent également de leur trés 
douloureuse sympathie 

Veuillez agreer, Monsieur, expression de mes sentiments les plus confraternels. 


Feévrier 17, 1952 *, A. PONCELET. 


MONTEGGIA FRACTURES 
From Dr Fk. W. HANrorb, LUANSHA, NORTHERN RHODESIA 


To the Editor, 


Journal of Bone and Joint Surgery. 


DEAR SIk 

Phe mechanism of production of the Anterior Monteggia fracture has recently been the 
subject of discussion, Evans (Journal of Bone and Joint Surgery, 31—B, 578, 1949) writes that 
‘most authorities consider the injury is due to a direct blow on the back of the forearm,”’ but 
goes on to say that he considers this mechanism to be exceptional. He lists reasons to show 
whv it is doubtful whether this is the usual mechanism, but environment alters circumstances. 
In this hospital we have, during the last three months, admitted three patients who have 
sustained anterior Monteggia fractures as a result of blows. The patients were all male adult 
Africans and whereas the adult male of this area seldom falls on to and breaks his arms many 


of them are involved in fights when weapons like sticks, stones and iron pipes are used in 


preference to tists. It is very common for us to be called on to treat fractures of the lower half 


2 THE JOURNAL OF BONE AND JOINT SURGERY 


~ 
7 
= 
a 
4 
2 
3 


CORRESPONDENCE 333 


of the ulnar shaft without radial fracture which are sustained when warding off a blow with a 
stick. In two of the Monteggia fractures this was the mechanism and in the third it was caused 
by a blow from the handle of a pipe-wrench. Owing to difficulties in language it was not eas\ 
to ascertain the exact position of the arm when the blow fell, but within the limits of 
interpretation the histories were as follows. 

Case 1—-Nyanja male adult, employed as a mine loco driver. He was struck on the left 
elbow during a fight. He states that he was struck with a stick about three inches in diameter 
and that he raised his arm to guard himself. There was a compound comminuted fracture of 
the upper third of the ulna. The head of the radius was dislocated forwards. A small wound 
lay directly over the fracture and communicated with the elbow joint. 

Case 2-—-Lala male adult employed as underground rock-drill operator. He was struck on 
the left forearm by the handle of a pipe-wrench which spun round on a pipe and struck his 
arm from below. The position of the arm at the time of impact is not known accurately, but 
from his description it appeared to have been pronated. There was a compound fracture at 
the junction of the middle and upper thirds of the ulna and anterior dislocation of the head 
of radius. The small wound lay just over the ulnar fracture. 

Case 3—-Chewa male adult employed as a fitter’s assistant. He was assaulted on his way 
home at night by a Nyachusa African. The weapon was a log of wood about nine inches in 
diameter and three feet long. He stated that the arm was held in pronation at the tune of 
impact. There was a simple fracture of the ulna at the junction of the middle and upper 
thirds with dislocation of the radial head. There was bruising over the ulnar fracture. 


In all three cases the dislocation was easily reduced and maintained by putting the arm 
in supination with the elbow flexed as far as possible consistent with good circulation of the 
hand. In Case | the comminution of the ulna was such that the fragments were wired together 
through the wound. The patient is making good progress. In none of the cases has treatment 


progressed far enough to assess results. These three cases show that even if the usual mechanism 
of an anterior Monteggia fracture is that of forced pronation, it certainly can result from 


direct violence. 
Yours truly, 


F. W. HANFORD. 


TROCHANTERIC FRACTURES OF THE FEMUR 
From Mr E. MERVYN Evans, SWANSEA, WALES 
To the Editor, 


Journal of Bone and Joint Surgery. 


DEAR SIR, 

The November 1951 issue of the British Volume contains an article by Mr J. C. Scott 
on the treatment of trochanteric fractures which I feel should not pass unchallenged. This 
fracture has been discussed at length in the recent British and American literature, but 
Mr Scott is apparently of the opinion that the subject has not been faithfully covered and 
that the conclusions arrived at are unreliable, though he quotes no actual references in his 
paper. Among his opening sentences, for instance, is the following: “‘ In the treatment of 
trochanteric fractures there must surely be definite indications for conservative or operative 
treatment, yet up to now there seems to have been little serious attempt to assess these 
indications.’ Surely the detailed reporting of 101 consecutive cases treated conservatively, 
and a further 110 similar cases treated by operation is not to be so lightly disregarded 

Evans, E. M., Journal of Bone and Joint Surgery, 31-B, 190, 1949; and 33-B, 192, 1951). 
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Later, he imphes that operation is reserved for those with the best chance of survival, 
ind refers to the term, “‘ hospital mortality rate,”’ as if in all the operative series reported 
only deaths in hospital were counted. I feel I must make clear once again that in the 
two Birmingham series the greatest care was taken to avoid the risk of any such criticism 
as this. The series of 110 cases treated by operation was strictly unselected, as the average 
age of 74:3 implies. The series was consecutive, and during the period concerned every 
patient who was diagnosed in the admission department as having a trochanteric fracture 
was submitted to operation. Many were in poor shape, but it was felt that the worse their 
general condition the more urgent was the need for operation; the results achieved fully 

justified this belief; there were twelve deaths from all causes in the first five months, a 

mortality rate of 10-9 per cent. 

Turning to Mr Scott’s own cases, he reports a series of fifty-four cases treated alternately 
by traction and internal fixation, and records the mortality rates of 28°6 per cent and 37 per 
cent respectively and these figures are based on a follow-up period of three months, as 
opposed to our period of five months. The number of cases concerned is, as Mr Scott says, 
too small for statistical analysis, but the mortality figures do seem rather high, and in 
particular the figure of seven deaths from bronchopneumonia in twenty-seven cases operated 
on (26 per cent) surprises me. May I, therefore, set out once again the principles which I 
believe to govern the successful treatment of this fracture ? 

1. The fracture occurs for the most part in the aged, for whom swift relief of pain and 
early mobility are essential. The fracture itself is of secondary importance: firm 
fixation of the neck fragment to the shaft is the only essential, and accurate reduction 
is a luxury which must take second place in any patient over the age of seventy. 
Mr Scott himself implies this when he says that ‘“‘ sound union of a fracture in perfect 
position... is of little value in a patient who is unable to walk for other reasons.”’ 

2. Early operation is most desirable, preferably within forty-eight hours of the injury. 
Equally important is early mobility, and almost all our patients were got out of bed 
within forty-eight hours of operation. Many fractures (20 per cent) are sufficiently 
stable after nailing to permit immediate weight-bearing; even in the unstable types 
early weight-bearing should be allowed if the general condition demands it, for coxa 
vara deformity is a small price to pay for survival. 

3. We believe the tvpe of anaesthetic used to be of great importance. Pentothal in small 
doses after efficient pre-medication, followed by gas and oxygen, would seem to be the 
most satisfactory. Equally important is the use of tracheal aspiration through an 
endotracheal tube at the end of the operation, and, if necessary, on the following day. 
In our series of 110 cases only two developed pneumonia, one before and one after 
operation; both patients recovered. 

The mortality rate is, of course, not the only criterion to be considered. The degree of 
functional recovery to be expected must be taken into account, though in a group of patients 
whose average age is so high accurate assessment is difficult. In our cases treated by operation 
WS per cent of the survivors were restored to their pre-accident activity, a figure which at 
least may be said to compare favourably with the results of any conservative series reported. 
There are other factors: operative treatment, as Mr Scott says, implies a pleasanter 
convalescence, and I have no doubt from personal experience effects a great saving in hospital 
beds. On all counts I believe routine operative treatment to be the method of choice, at any 
rate in the aged. We in Birmingham have made a “‘ serious attempt to assess the indications,” 
and I assure you, Sir, have been most careful to ensure that our published results are not 

fallacious 


Yours truly, 


January 23, 1952, E. M. EVANS. 
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CORRESPONDENCE 
THE OPERATIVE TREATMENT OF FRACTURES 


From Mk WILLIAM GISSANE, BIRMINGHAM, ENGLAND 


To the Editor, 


Journal of Bone and Joint Surgery. 


DEAR SIR, 

Mr J.C. Scott (Journal of Bone and Joint Surgery, 33-B, 508, 1951), writing in meditative 
mood, and with the detached approach characteristic of some orthopaedic surgeons towards 
our responsibility for the treatment of acute injury, deplores ‘“‘ the tendency in the last twenty 
vears to a great increase in the operative treatment of fractures.’’ His choice of trochanteric 
fractures to illustrate his thesis is unfortunate for his results compare very unfavourably with 
the carefully documented evidence of this hospital's practice (Evans, E. M., Journal of Bone 
and Joint Surgery, 31-B, 190, 1949; and 33-B, 192, 1951). 

The difference in the quality of results, truly recorded from both sources, cannot be 
attributed to any difference in technical ability. We have evidence from other able surgeons 
elsewhere, who follow the operative method, that they cannot match our figures. The reason 
is that they lack our facilities. 

We believe that the superiority of the operative method rests upon an emergency 
approach; the more fragile and aged the patient the greater the emergency in terms of hours 
not days. To delay operation for three to four days (Mr Scott's average) is, in our view, to 
court pulmonary complications with an inevitable increase in morbidity and mortality rates. 

The emergency approach to the operative treatment of certain closed fractures 
necessitates an essential basic organisation; sufficient hospital beds, operating theatres 
immediately available with first-class radiological services, good anaesthetists and competent 
surgeons on emergency call, and laboratory facilities to provide carefully matched blood. 
We have found blood transfusion particularly usefal in tiding feeble old ladies over emergency 
operations. 

Mr Scott's reasons for the increase in the operative treatment of all closed fractures are 
valid but we would like to see them more soundly based. Closed fractures are wounds 
frequently associated with extensive soft tissue-injury and always attached to patients with 


specific and individual requirements. The extent of the soft tissue injuries can be assessed, 


with fair accuracy, by clinical examination under anaesthesia, provided this examination 
takes place before blistering, oedema, blood extravasation and clotting have hidden the 
clinical picture. This examination together with the x-ray evidence of the pattern of the 
fracture enables us to decide upon the advisability of closed manipulative reduction as against 
immediate open reduction. 

Visual examination of fractures opened within a few hours of injury gives a remarkably 
clear picture of the nature and complexity of the wound that must be healed. Only at this 
stage is each component easily recognised—stripping and displacement of periosteum and 
muscles, tears of fascia, essential ligaments and joint capsule, the presence of loose displaced 
fragments in joints or preventing the stability of fracture reduction. It is essential to place 
the skin incision over the ‘ open ”’ side of the fracture wound and to respect and retain the 
soft tissues on the “ hinge’ (Charnley, J., The Closed Treatment of Common Fractures. 
E. & S. Livingstone Ltd., 1950) or “ closed” side of the fracture. It is our impression that 
early open reduction, well carried out on selected fractures, expedites healing and lessens 
post-fracture oedema, by fulfilling the fundamental requirements of all wounds—that torn 
and displaced tissues shall be approximated and held at rest until healing occurs. 

If, on a nation wide scale, orthopaedic surgery is to lead these advances in the treatment 
of fractures, there must be provided the essential basic facilities and team surgery on an 


34 B, no. 2, may 1952 


B35 
5 
2 
44 
4 
4 
= 


336 CORRESPONDENCE 
emergency scale not yet considered as essential to the hospital services of this country. 
Mr Scott's essay implies an acceptance of the status quo. This hospital’s practice does not 
sccept his thesis or the argument he has used to support it. 

Our own surgical practice is a dangerous one to follow without the essential background. 
Yet to demand these facilities is not a new conception. Fifteen years ago, the late R. C. 
FImshe—a former president of our Association—giving evidence before an interdepartmental 
committee (Final Report of the Inter-Departmental Committee on Rehabilitation of Persons 
Injured by Accidents. London: H.M.S.O., 1939) on behalf of our Association, advocated 
the establishment of a ‘‘ small number of large and highly efficient clinics in this country for 
the treatment of accidents.’ After eleven years’ experience the Birmingham experiment 
supports his view. The treatment of fractures represents no more than 30 per cent of the 
surgical problems involved in accidents, but they can be handled at the same tempo and with 
the same skill as surgical shock, multiple injuries, open wounds and severe burns, about which 
it is net necessary to plead for adequate facilities. 

On the specific issue of trochanteric fractures our service has been called upon to answer 
i difficult social problem in a large city—-following the conservative method we could not 
even keep pace with it. With the operative method we have not only been able to meet all 
responsibilities but we have lessened our morbidity and mortality rates. This is the final 
test that Surgery must answer with all injuries. 

sir, | regret having answered a sermon with a sermon, but the issue between two schools 
of thought in the treatment of injuries is now fairly joined. 


Yours truly, 


WILLIAM GISSANE. 


From Mr J. C. Scorr, OXFORD, ENGLAND 


lo the Editor, 


Journal of Bone and Joint Surgery. 


DEAR SIR, 

| appreciate the opportunity you have given me to comment on the letters by Mr Mervyn 
Evans and Mr Gissane to be published in the May number of the Journal. I consider that 
Mr Mervyn Evans has made one of the most valuable and best documented contributions to 
this subject. The use of the word “ fallacious "’ does not impute any lack of good faith or 
inaccuracy in reporting. Deception in medical writings arises more often from enthusiasm 
than any other single cause, and my suggestion was that papers were in support of one method 
or the other rather than attempts at dispassionate comparison of the two methods. 

I failed to make a useful statistical comparison of the methods because I decided, after 
domg a relatively small number, that it was not right to continue to use the “ alternate ”’ 
method of selection. 

Mr Mervyn Evans admits selection of cases. Scarce beds were found for ‘‘ good operative 
risks ’ but not “if the patient was very old and feeble.” If the twenty-five patients, with 
an average age of seventy-seven and a mortality rate of 44 per cent, who were turned away 
because there was no bed, had been admitted the mortality rates would have been quite 
ditterent. In fact if these deaths were added in equal numbers to the operative and conservative 
series the mortality rate would be approximately 20 per cent in both groups. If they had ali 
been operated on, as Mr Mervyn Evans recommends, the mortality rate in the operation 
series Would probably have been higher. No mention is made of how many patients were 
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turned away after 1947. No patient, however old or frail, with this injury is refused admission 
to the Accident Service at Oxford—we have no other general hospitals in the vicinity. 

Mr Mervyn Evans’ conclusion that “ routine operative treatment is the method of 
choice shows that he failed—as indeed we did too, but for different reasons—-to give any 
clear indication as to the place of the two methods of treatment in relation to types of fractures 
and conditions of patients. It may be right that a// patients with this type of injury should 
be operated on as absolute emergencies, but I do not believe that it is. 

I do not feel that an apology is needed for a meditative approach to any problem. 
My comment on the increased use of surgery in the treatment of fractures was simply that 
it ought not to be accepted uncritically; I did not “ deplore ” or criticise the general tendency 
in any other way. We have excellent facilities--Mr Gissane has no personal knowledge ot 
them—and I cannot accept his kindly suggestion that our higher mortality rates may be 
attributed to their inadequacy. In accident surgery both the ‘‘ emergency ’’ approach and 
satisfactory facilities are obviously necessary to do good work. These are details and tend 
to obscure the text of Mr Gissane’s sermon. In the broad issues that he mentions there are 
two important points: one, whether—given equal facilities—the patient will be better off in 
an accident hospital or in an accident service which is part of a general hospital; and the 
other, whether surgery of injuries should be developed as a single speciality, or whether the 
various special departments should deal with injuries in their own field, within the organisation 
of the accident service. These problems are closely linked, as the traumatic surgeon dealing 
with all types of injury from head to foot is the natural product of the accident hospital 
and the orthopaedic surgeon—confining his activities to the spine and the extremities—is 
the logical person to organise and direct the accident service. 

My experience with the Accident Service is of the same length as Mr Gissane’s with the 
Accident Hospital, and after visiting similar services in this and other countries, including 
the Birmingham Accident Hospital, I believe that the type of organisation which we have 
produced here is one which can be confidently recommended as a pattern. 

I do not hesitate to join issue with Mr Gissane on this whole question, but respectfully 
suggest that the Correspondence Column is not the place to do so, 


Yours truly, 


March 11, 1952. J. C. SCOTT. 


VOL. 34 B, NO. é, 


~ 
¥ 

‘ 
= 

| 
: : 

4 = 


Book Reviews 


HOMBRO DOLOROSO, By Mo MercnAn. Preface by DrG. Maranon. 84» 6in. Pp. xvi+ 141, 
with 63 figures. Index 1951. Barcelona: Salvat Editores, S.A. Price not quoted 


fo perform an exhaustive study of the pathology and treatment of the painful shoulder in 
only 150 pages is a real tour de force, but to do it in a systematic way without ever falling into 
dogmatism is even more rare. This is what the author of this little book has done. It is evident 
that it has been written mainly for students and young postgraduate trainees and doctors who 
have not made orthopaedics their speciality, but the field is covered in such a way that even 
experienced orthopaedic surgeons will profit from its reading. Finally, the warm introduction 
of the author, more than of the book, by lr G. Maranon, one of the leading medical men of 
contemporary Spain, 1s delightful 

The author summarily describes the embryology, anatomy and function of the shoulder, and 
then gives a detailed description of the methods of clinical examination. From Chapter 4 onwards 
the classification and detailed study of the conditions underlying the painful shoulder is undertaken 
Phe causes are divided into two main groups, namely extrinsic and intrinsic. Among the first, 
shoulder pain referred from the cervical spine and nerve roots and the heart is discussed; and, 
among the second, bursitis, tendinitis, periarthritis and arthritis are described and their treatment 
outhned. The last chapter is dedicated to the psychological element which may contnbute to 
the clinical picture 

There is a fairly extensive bibliography mainly from medical literature written in English 
fifty-two references) whereas there are only seven references to works in Spanish, two respectively 
from Germany and France and one from a Scandinavian journal. Apart from this bibliography 
the work is based on the personal experience of the author, collected from the study of over 
100 cases of painful shoulder seen in two departments of the main hospitals in Madrid 

The literary style of this book is simple but at the same time very precise and clear, a 
combination not very frequently found in modern Spanish medical writings after more than 
fifty years of strong German medical influence. It is a joy to find that Dr Merchan has been 
able to write so clearly almost without the use of neologisms which have been so freely introduced 
into the Spanish medical literature by many of the postgraduates whose training took place in 
Vienna, Munich or Berlin. [am not acquainted with a similar contemporary book in English, 
as Codman’s classic work on the shoulder is already nearly eighteen years old and de Palma’s 
recent work Covers a much wider field.— J. TRUETA 


PRAUMATOLOGIA DE LOS MENISCOS DE LA RODILLA. By J. R. Casor 
Pp. 285, with 161 figures. Index. 1951. Madrid: Editorial Paz Montalvo. Price Ptas. 165. 


I enjoved this book so much that I would like to go to Barcelona and meet Dr Cabot. I would 
also like to meet his publisher and artist. For certainly the book is beautifully published and 
illustrated, and I think that | would be meeting three artists 

No one reading this book could doubt for a moment that Dr Cabot had removed a great many 
semilunar cartilages. If one picks on some minute point and follows it in his book, one will find 
it dealt with meticulously What is the cause of, for instance, cvsts of the external cartilage ? 
How does one treat them \re they associated with a tear of the cartilage ? The answers are all 
viven authentically in detail in the book. Even by innuendo information is imparted. One got the 
impression for instance that Dr Cabot has not actually seen a cyst of the medial meniscus himself, 
but he did not want to deny the existence of such a cyst. There is even a delicate hint about the 
ditheulty of ditterentiating between cysts of the medial meniscus on the one hand, and enlargement 
of the anserine bursa, or merely enlargement of the semimembranosus bursa tracking forwards, on 
the other. In this Lagree with him entirely. The section on differential diagnosis is comprehensive 
and helpful, while that on pneumography is instructive and enticing. He almost overcomes my 
prejudice against the latter 

One can almost understand the book without possessing a knowledge of Spanish, but it would 
well repay translation. Bryan McFarLani 
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PLASMA CLOT SUTURE OF PERIPHERAL NERVES AND NERVE ROOTS By I. M 
Tartov, MI), Associate Professor of Neurosurgerv, New York Medical College 9x6 In 
Pp. xii+116, with 47 figures. Index. 1950. Illinois: Charles C. Thomas, Publisher. Oxford 
Blackwell Scientific Publications. Price 40s 


In this monograph Dr Tarlov describes in some detail the plasma-clot technique for repair of 
nerves, which he has elaborated from the method originally evolved by Young and Medawar in 
1940. The aim of his careful experimental work was to select the most suitable type of plasma 
and to measure the tensile strength of the clot. He emphasises the importance of using autologous 
or homologous plasma in order to provoke as little tissue reaction as possible; he notes also that 
the fibrinogen-thrombin clot which is frequently used in this country has good tensile strength 
but is slow to absorb 

Few surgeons will agree that the plasma-clot technique for suture of nerves is either necessary 
or desirable in routine clinical practice; few will disagree that it is the best method of fixation in 
nerve grafting, especially when digital nerve or cable grafts are employed. The arguments for 
adopting plasma clot for suture of peripheral nerves are based on objections to epineural suture 
that are largely theoretical The results of suture when epineural stitches of non-absorbable 
material are used are now such that the adoption of a much more complicated technique is not 
Justified unless the results it gives are clearly superior: no such evidence is available at present 
Although the repair of cauda equina lesions in monkeys was found to be technically possible by 
means of short grafts taken from the posterior roots and fixed by plasma clot, there was no 
evidence of motor recovery after two years, even though microscopic sections distal to the suture 
line showed evidence of axonal regeneration Because of the great distances that regenerating 
axons must travel after repair of such high lesions, it seems doubtful whether the method will be 
useful in clinical practice 

Ihe monograph is well produced, the diagrams are clear and the quality of the photographs 
above the average. It will be of great interest to those who are regularly called upon to deal with 
injured nerves.—-Donal BrooKxs 


LA TORSION TIBIALE. By Paul-Victor Duputs. 94*6in. Pp. xi+ 195, with 33 figures. 1951 
Li¢ge: Editions Desoer, Paris: Masson & Cie. Paper cover. Price 920 frances. 


The torsion of the tibia, which is defined as the angle between the axis of the knee joint and 
the axis of the ankle joint, is a subject that has received much less attention than its importance 
warrants, and therefore this monograph is welcome. The author has measured the torsion in 100 
tibiae dissected from ‘‘ normal adult cadavera and has found it to average 18 degrees. The range 
was from 7 degrees of medial torsion to 54 degrees of lateral torsion, 80 per cent being between 
10 degrees and 30 degrees of lateral torsion. In the new-born, measured by the same method, the 
average lateral torsion was 2 degrees, with 80 per cent between 10 degrees of medial and 10 degrees 
of lateral torsion. Using a technique applicable to the living, he found that the angle increased to 
the adult figure by the age of four years, but the number of children examined was small 

Much of the book is devoted to examining tibial torsion in talipes equino-varus but here also 
the numbers are not large enough for statistical study. Gross torsional deformities in club foot 
were corrected by operation, and apparently the Denis Browne hobble splint was not given a trial 
It is unfortunate, in a work of this size, that no observations were made on the posture of the 
foot (except the club foot), and no attempt was made to confirm or refute the common observation 
that medial torsion is often accompanied by a valgus foot and marked lateral torsion by a 
high-arched foot.-- Philip WiLEs 


LA POLIOMYELITE. By Stéphane Tutrerrry ef al. Introduction by Professor Robert Despre 
} 


9} 6in. Pp. 276, with 190 figures. 1950. Paris: Editions Médicales Flammarion. Paper cover 
Price 1,250 francs 


I cannot say I like this book. I think I never quite got over the sensation of unreality 
engendered by the set-up; that is, the cover, the printer's type and the illustrations and so on 
It was, for instance, quite a surprise to find that the illustrations of figures in various attitudes 
related to exercises to assist recovery from paralysis. There were plenty of the figures, and in 
addition to exercises they illustrate my difficulty in deciding for whom the book is written. I, for 
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instance, do fot need little pictures to understand an exercise, nor does a physiotherapist. If, 
moreover, one turns to the chapter on the Orthopaedics of Infantile Paralysis one wonders whom 
the little sketches of operations would assist. One wonders also, | must say, why the originators 
{ these operations are not mentioned. I do not suppose for a moment that the author of the section 
vishes to pass off an obvious Dunn's operation or Lambrinudi’s or Hoke’s as his own. There are 
some good sections, particularly the one on organisation of measures to combat poliomyelitis, and 
perhaps one should not grumble too much, because after all the pages are cut.— Bryan MCFARLAND 


THE MANAGEMENT OF FRACTURES, DISLOCATIONS AND SPRAINS. By J. Albert Key, 
BS, M.D, Clinical Professor of Orthopaedic Surgery, Washington University School of Medicine 
and H. Farle Conweii, F.A-C.S., Associate Professor of Orthopaedic Surgery, University of 
Alabama. Fifth edition. 106 in. Pp. 1,232, with 1,195 figures. Index. 1951. London: Henry 
Kimpton. Price £5. 15 


The fifth edition of this well known and standard American text-book of fractures has been 
extensively revised since the last edition in 1946. [t is disappointing therefore to find certain 
defects persisting Although the illustrations have been reduced in number, there are still too 
many poor reproductions and too many photographs illustrating matters of little or no importance 
It is disappointing too to find advocacy of the treatment of fractured metacarpals and finger 
phalanges by banjo and other straight splints It is surely accepted now that this leads to 
stiffness of joints in poor position; capsulectomy is a poor substitute for correct treatment. 
Patellectomy for fracture is considered a rare necessity, a view with which most surgeons would 
disagree. Arterial obstruction as the basis of Volkmann's ischaemic contracture is not adequately 
discussed and never seriously considered as the primary lesion. Griffiths’s work on this merits 
greater attention 

Despite these imperfections, difficult to avoid in so large a work, the general matter is well 
arranged and produced. The assessment of principles and techniques is eminently sensible and 
balanced. This is a most useful reference book.—J. 1. P. JaMEs 


L-OSTEOTANIS. By Raoul HorrmMann. 93» 6in. Pp. 161, with 63 figures. 1951. Paris: Editions 
Gead. Price, paper cover, Frs. 1,250; cloth cover, Frs. 1,600 


This book, with a preface by Professor Merle D’ Aubigné, gives details and sixty-three clinical 
examples of a new method of external fixation of fractures that has something in common with 
the methods of Koger Anderson and of others using similar apparatus 

First a special guide is laid upon the skin and its correct position fixed by the insertion of 
needles down to the bone. Several partially threaded nails are then passed through holes in the 
guide and punctures in the skin, and drilled into the bone by a brace. There is an ingenious 
arrangement for fixing the pins into the two cortices of the bone to the correct depth. The 
pins in each fragment are locked together by an insulated metallic clamp at a distance from 
the site of fracture. The illustrations show as many as five pins in each fragment of a fractured 
femur. In all, as many as twenty-six perforations of the skin down to the bone may be required 
for this achievement The two blocks of pins are locked together by a connecting bar when 
approximate reduction has been achieved by manipulation. To allow accurate reduction in a 
second stage with fluoroscopy, the connecting bar is first loosened and then refixed. Distraction 
or compression of the fragments may also be achieved by a screw apparatus which can be fastened 
to the blocks of pins. The author is prepared to make further adjustments of position up to three 

w four weeks after application of the apparatus, which he calls the tuteur transcutané. Variants 
ot the method are used for the mandible, and the complete outfit comprises many different pins, 
blocks and connecting bars. The method does not always supplant, but may supplement, open 
reduction, The apparatus is removed when the fracture is clinically solid, and the periods of 
fixation are shorter than might be expected 

The results are difficult to assess, as there are no radiographs after reduction or union, or of 
he pin sites, and the case reports seldom give an accurate measure of joint movements, such as 
knee flexion after femur fractures. This form of fixation is considered suitable for all the long bones, 


including phalanges and clavicles, with closed and open and infected fractures. The author is 
aware of the possibility of pin sepsis, and the clinical histories include many examples; but no 
serious sequelae are mentioned, except perhaps one death from tetanus in the treatment of a closed 
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fracture. Examples of breaking or loosening of pins are also given. Some of the patients had already 
had open reduction and plating of compound fractures, with the usual dismal results; but pin 
sepsis in even these cases did not seem to cause concern 

Che reviewer is in almost total disagreement with the author's general conclusions. Few will 


agree that these methods will make fracture treatment easier or more successful in less experienced 


hands. The tuteur transcutané may make us ‘ maitres du squelette,’ but there is more in the 
treatment of broken bones than that. One can, however, agree with the author's statement 
‘ La mécanique est H. Exits 


FEDER-OSTEOSYNTHESE. By Richard Maarz, Oberatzt der Chirurgischen Universitatsklinik, 
Kiel. 8$*6 «in. Pp. 76, with 55 figures. 1951. Kiel: Verlag Karl Jansen. Price R.M. 7.50 


In his introduction the author points out that he—like many other surgeons—has quite often 
observed delayed union in fractures treated by Kiintscher nailing. He attributes this toinsufficiency 
of muscle power to secure bony contact of the fracture ends. To ensure such contact he has invented 

‘ spring-osteosynthesis,’’ for which he has different spring devices according to the fracture and 
the bone. For fractures of the long bones he uses a spiral spring which is shaped as a screw at one 
end, while the other end can be hooked to the bone by an “‘ anchor.’’ The spring is inserted into 
the medulla like a Kuntscher nail, but lacks the nail’s rigid stability. For other types of fracture 
different types of spring screws are used. A “ ligature spring ’’ is used for oblique fractures and for 
nxing bone grafts. The technique is described in detail and is well illustrated. Seven years 
experience covers 159 cases, thirty-two septic and 127 aseptic; of the latter, five became infected 
rhe tabulated results show considerable variation and it is difficult to judge whether they are 
superior to those that could have been obtained with more orthodox methods.-—J. AGERHOLM 
CHRISTENSEN 


TREATMENT BY MANIPULATION. By H. Jackson Burrows, M.D., F.R.C.S., F.R.ACS 
Orthopaedic Surgeon, St Bartholomew's Hospital; Surgeon, Royal National Orthopaedic Hospital 
Dean, Institute of Orthopaedics, British Postgraduate Medical Federation (University of London 

Consulting Orthopaedic Surgeon to the Royal Navy; and W. D. Co_tart, M.B,, F.R.C.S., Assistant 
Orthopaedic Surgeon, St Bartholomew's Hospital; Orthopaedic Surgeon, The Arthur Stanley 
Institute for Rheumatic Diseases of the Middlesex Hospital Second edition, fully revised 
846 in. Pp. 80, with 29 figures. 1951. Published on behalf of The Practitioner. \ondon: 
Eyre & Spottiswoode. Price 12s. 6d 


When the deputy-editor of this Journal and co-author of this book wrote to me asking for 
a review, he referred to “‘ that miserable little book.’ This was obviously a typist’s error, and what 
was originally dictated must have been “ that miserably little book.’ For that is what is wrong 
with it; it is not that any important matter is omitted; it is not that I quarrel with its conciseness 
it is that the descriptions are so clear, and the construction is so delightful, that one wants more 
of them. Probably one of the book’s most distinctive features is the illustrations. Not only do 
they illustrate what is described but they are pictures in their own right. Consider Figures 4 and 
22. Are they not artistic 

I have one complaint. 1 would like the book to be a different shape. I would like it to be 
narrower, shorter and thicker. It could then more easily be the physiotherapist’s vade-mecum 
If half the physiotherapist’s outworn syllabus were replaced by what is shown in this book, the 
osteopath and the chiropractor could pack up, and probably the orthopaedic surgeon as well 
Bryan McFarLanp 
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*... and the Surgeon must strongly and 


with great force extend the thigh, but 


if he alone shall not be able sufficiently 


to extend it, he shall imploy two other 
strong attendants, by whose joint-help the 
fragments may be fitted and set each against 
the other. For this purpose, when as the 


aarti strength of the hand was not suflicient, 


Reproduced from “ The Werks of the Ancients used an Instrument, called a 


that Famous Chirurgion, Ambrose == Glossocomium, whereof this is the figure.” 
Parey,” 1575. 


Tow», SHROPSHIRE 


ORTH OPADIC HORSE 


enables a greater variety of procedures to be 
carried out with much greater ease than is per- 
mitted by any other apparatus for a like purpose. 


Details on request from the manufacturers 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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*..++-but it won’t cut 


This new Desoutter electric power Tool was developed specially to make the removal of 


surgical plastersa fast and safe operation—safe for both patient and operator. Thecircular saw 
does not rotate, it oscillates through an arc only a few degrees wide at about 18,000 strokes 
per minute. This ultra rapid short stroke movement will not cut when it is in contact with 
mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


DESOUTTER BROS LTD THE HYDE - HENDON - LONDON « NWS 
Tel: Colindale 6346 * "Grams: Despnuco* Hyde * London 
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METAL FEMORAL HEAD 


WITH ACRYLIC INSERT 


Designed by Mr Leon GILLts 


Manufactured by 


BALDONT LIMITED 


(Surgical Dept.) 
13 New Quebec Street, 
London, W.1 


The head and stem of this prosthesis are cast in one piece. The 
interior of the dome has an acrylic insert making the appliance 


light-weight yet strong to withstand heavy Stresses. 
The three-flanged stem gives added stability and prevents rotation. 


This femoral head is made from SVEDION—a chrome-cobalt- 
molybdenum alloy completely tolerated by bone and tissue without 


reaction. The appiiance is x-ray tested. 


Alternatively, it is available in stainless steel, manufactured from 


solid bar, at a lower cost. 


Both are made in a good selection of sizes. 


Enquiries to: 
LONDON SPLINT COMPANY 
LIMITED 


69 Weymouth Street, W.1 
( Welbeck 0318) 
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An Improved 
=> Fracture Table 


of ‘Modern Design 


Mode! 
D. 2608 


Special features include :— 


»,, Improved Foot Pieces mounted on » Body and Head Support 
Ball and Socket Joints. mechanically adjusted, backwards 
and forwards, by hand wheel. 
Table Top raised and lowered by 
hand wheel operating a concealed 
screw. 


, Horizontal Extension Bars, now 
made of heavy square tubes, pro- 
vide easier and safer adjustment. 

» No cross bars to impede surgeon 


and his assistants. 
“Modern Operation Tables” —a 


catalogue showing this and other 
models gladly sent on request. 


(22 Leet Heed Offic : THE OLD MEDICAL SCHOOL PARK ST. — 


LEEDS 8 ‘38 WELBECK STREET 
at: CAPE TOWN and JOHA 


Menufecturers of Surgicai ae Furniture ond Sterilizing Equipment 
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Improved Instruments 
f for Hip Arthroplasty 


As made for The General Infirmary at Leeds 
and The Royal Bath Hospital, Harrogate 


Broomhead’s Improved 
Smith-Petersen’s Reamers 


The most advanced instruments available Male Concentric Reamer 
for cutting and shaping the Femoral Head for Acttaluhan 
and Acetabulum. Precision-made from 
rust-proof stainless steel, self-clearing and 
immune to clogging. Bone fragments are 
automatically ejected by the left-hand spiral 
cutting teeth. In three sizes accurately HA Female Concentric Roughing 
related to standard Vitallium Hip Cups. Reamer for Femoral Head 


Left-hand 
Spiral 
Female Concentric Finishing 
Reamer for Femoral Head 


Female Eccentric Reamer for Femoral Head 


Ancillary Instruments 
for Hip Arthroplasty @® 


PSOAS Retractor with 
special hand grip and 
wrist support, two sizes 


LEEDS & 38 WELBECK STREET LONDON Wi 
LONDON Also ot CAPE TOWN and JOHANNESBURG 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment 
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Set of mine Chisels and Gouges, made in two sizes 
ae ‘ Sterilizer Tray to hold set of nine Vitallium Hip Cups 
: Heod Office THE OLD MEDICAL SCHOOL PARK ST. LEEDS | 
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© by Avstenal Laboratories, Inc. 


IN SIX DESIGNS... 
STRONG...INERT... 


Orthopedic Surgeons, who have for years been seek- 
ing practical, ready-made hip prostheses to replace the 
femoral head and neck, will find in the six Vitallium 
hips illustrated here clinically proven prostheses which 
will help to meet their urgent needs. 

Aseptic necrosis, osteoarthritis, ankylosis, ununited 
fractures, fresh fractures in elderly patients, derange- 
ment of the hip joint, and congenital complications are 
some of the indications for the use of a hip prosthesis. 

The Vitallium hips offer a variety in design which 
permits the selection of the type of appliance best 
suited to the patient's requirements. 


A ‘MOORE TYPE (Self-Locking) HIP 


This prosthesis closely approximates the anatomical aspects 
of the upper femur. A substantial collar and intramedullary 
stem transmit the main stresses to the femoral neck and shaft. 
The trochanteric portion is made thin and wide to prevent 
rotation. It is available in four head diameters. A special Rasp 
is used to prepare the cavity. 


© McBRIDE TYPE (Door Knob) HIP 


A strong and stable appliance with a threaded intramedullary 
shank to provide wide distribution of weight bearing stresses. 
The appliance is screwed into place by rotating it back and 
forth so the self-tapping threads cut their way to a firm seating 
position. A thread-cutting tap is available to prepare the bone. 
The greater trochanter is re-positioned over the hook and se- 
cured with a bone screw. Two head sizes. 


@ F. R. THOMPSON TYPE HIP 


The oval shoulder and stem transmit weight bearing stresses 
to the femoral neck and shaft. Available in a right and a left 
hip style to provide normal anteversion and also in a straight 
style. There are two head diameters in each of the head styles. 
A Rasp is available to facilitate preparation of the medullary 
cavity for close adaptation. 


Limitation of space does not permit full description of the salient 
features of each prosthesis. Write for more detailed information, 
including size data and suggested operating techniques. 
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HIP PROSTHESES 


... CLINICALLY PROVEN 
. AND LONG WEARING 


All of these prostheses are a result of careful thought, 
trial and study on the part of the initiating surgeon. 
All have been implanted successfully in a number of 
patients, and their use is recommended in properly 
selected cases. They are strong, well-designed and 
will wear indefinitely. The head portions are smoothly 
polished and (except F) are hollow for lightness. 

The suitability of Vitallium appliances for perma- 
nent implantation has been proven incontrovertably 
through 15 years of use. It is the full confidence in 
Vitallium surgical appliances—in their strength, 
inertness, and absence of unfavorable tissue reaction 
—that has stimulated the demand and the design 
for these Vitallium hip prostheses. 


© MODIFIED JUDET TYPE HIP 


A popular strong one-piece appliance. The recessed under- 
part of the head seats firmly over the pre-shaped stump of the 
femoral neck. This takes the main weight-bearing strain. The 
stem penetrates the lateral cortex of the femur, provides 
stability and prevents rotation. Available in two head dia- 
meters and seven nail lengths in each. 


@ J. E. M. THOMPSON TYPE (Light Bulb) HIP 


The round head tapers into an oval cone-like neck and then 
into a three-flanged nail stem. The neck follows the shape of the 
inner cortical aspect of the neck of the femur and rests on it. 
The oval neck and the three-flanged stem help provide stabil- 
ity and prevent rotation. One head diameter and stem length. 


@ LIPPMAN TYPE HIP 


A rigid, well-balanced intramedullary prosthesis, with broad 
distribution of weight bearing stresses. It is assembled in the ORDER THROUGH YOUR 
patient's femur during operation. The head portion is free to 
rotate on the pivot rod. Muscle pull and weight bearing pre- SURGICAL DEALER 
vent dislocation of the head. Two head styles are available in 
the same diameter. One provides a shorter head-neck length. 


AU STENAL 


24 EAST 39th STREET + NEW YORK 16,8.¥.: 
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Manufacturers of precision surgical instruments. All instruments for the Judet 
Arthroplasty. 


Illustrated, our new design for Acetabulum 
Reamer in two parts. The upper portion of most 
half-spherical reamers has a blind spot where the 
teeth become very fine at the top, but this is 
overcome in our improved design. 


Below 
PETTY HIP ARTHROPLASTY SPLINT 


Widely used for early post-operative days in 
the ward. 


Write for our 


ARTHUR VIZARD LTD. 
46 Great George Street, Leeds, 1, Yorkshire. Telephone Leeds 29624. 
Established 1897. 


HOME MARKET 
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Manufacturers of Acrylic Prosthesis designed by Drs J. and R. Judet of Paris, 


constructed of non-toxic Methyl-Methacrylate which, as far as experience has 
shown, is chemically and physically inert in the human body. 


(a) Original Judet Type. 


(b) With extension collar. 


In certain cases, where additional bone 
has to be removed, a head with an 
extension collar compensates for the 
extra bone removed and retains the 
Limb Length. 


illustrated leaflet 


ZIMMER ORTHOPAEDIC LTD. 
Bridgend, Glamorgan, Great Britain. Telephone Bridgend 938. 


EXPORT TRADE 
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adjustable 
Me Laughlin 


7 
AUipliance 


A NEW IDEAIN TREATING TROCHANTERIC FRACTURES. 


EASIER INSERTION 


ee the advantages of 
nail-plate combination. Permits 
wider selection of nail lengths. 


ADJUSTABLE 


Angular relation of the femoral neck and 
head to the femoral shaft is readily fixed in 
most desirable genes. 13 three-degree 
steps are provided between 113 degrees 
and 158 degrees. 


POSITIVE LOCK 


An improved feature over prior designs of 
this appliance. The nail is gripped securely 
by the plate teeth and the set screw. The 
locking collar engages in keyed slots. The 
set screw shaft is squeezed by the locking 
collar. These features prevent loosening of 
the screw or collapse of the angle. 
This improved and suengtnened Vitallium 
hae has been devised for intertro- 
chanteric and subtrochanteric fractures and ts 
for high femoral osteotomies. 5 reference 
Regular Vitallium hip nails are used with 3 An Adjustable Internal Fix- 
the McLaughlin appliance. The many sur- i 5 ation Element for the Hip — 
geons who prefer a nail-plate combination bes ke McLaughlin, H. L., Amer. 
can now standardize on Vitallium appli- 4 Jour. Surg. LXXII1-2, 
ances for all hip fractures—enjoy the ines- : Feb. 1947. 
timable advantage of using the single 
metal, the cobalt-chromium ey of which 
Vitallium appliances are made, which is 
inert, completely compatible with bone 
and tissue and causes no bone necrosis. 
Vitallium appliances are made by the 
Austenal-devised Microcast @ Process, and 
can be readily identified by their character- 
istic “satin” finish. 


some other Citallium a ipliances— 


Hip Nails * Bone Plates and Screws e Spinal 
Fusion Plates ¢ Fracture Nails ¢ Bile Duct 


Tubes ¢ Blood Vessel Tubes ¢ Skull Plates \ A et STRONG - NEUTRAL - PASSIVE IN VIVO 


Send for descriptive leaflet No. VS224, « dl 
details of the McLaughlin fe 


Telephone: Welbeck 0318/9 


LONDON SPLINT COMPANY Ltd. 
69 WEYMOUTH STREET, LONDON, W. |! 
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Spinal Support for Dise Extrusion Child's Spinal Support Dorso-Lumbar Support 


with any other support for 


Compare Spencer effectiveness, comfort, economy 


For Effectiveness—Each Spencer Support is individually designed, cut and made—based on body 
descriptions, measurements and the medical requirements of each patient. In terms of individual needs, 
only a designed-to-order support can provide maximum therapeutic effectiveness. 


For Comfort—-Spencers are not adjusted to “ fit,” the * fit’ of a Spencer is designed into the sections of 
the support itself! Heights, lengths, all details are determined by the needs of the individual wearer. 
Thus, Spencer provides lasting comfort. Such comfort is not possible in a support that is adjusted to fit 
a body for which it was not designed. 


For Economy—To be truly economical, a support must provide the correction required by the medical 
condition and must hold its shape in order to maintain that correction. Because each Spencer is individually 
designed it does not lose its shape. A support that loses its shape loses its effectiveness. 


We invite you to compare the difference ! You will find Spencer demonstrably superior for men, women and 
children. Prescribe Spencer for all conditions of abdomen, back and breasts where support is indicated. 


For further information write to: 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of Surgical and Orthopaedic Supports 


SPENCER HOUSE BANBURY OXFORDSHIRE 
Telephone 2265 


Branch Offices and Fitting Centres : 


MANCHESTER: 38a King Street, 2 Telephone : BLAckfriars 9075 
LIVERPOOL ; 79 Church Street, | Telephone ; Royal 4021 
LEEDS: Victoria Buildings, Park Cross Street, 1 (Opposite Town Hall Steps) Telephone : Leeds 26586 
BRISTOL : 44a Queens Road, 8 Telephone : Bristol 24801 
GLASGOW : 86 St Vincent Street, C.2 Telephone : Central 3232 
EDINBURGH: 30a George Street, 2 Telephone ; Edinburgh 25693 


Trained Spencer Retailer-Fitters resident throughout the Kingdom, name and address of nearest Fitter supplied on request 


Copyright APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 
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UNDER OBSERVATION 


Where the non-screen technique is impracticable, as with the 
deeper-seated parts, ILFORD Standard X-ray Film is the ideal 
choice for the periodic investigation of bone changes. Used 
with ILFORD Intensifying Screens, it provides excellent 
rendering of detail with adequate contrast at all densities 
and is, above all, absolutely consistent in performance. 


ILFORD standard X-ray Film 


ILFORD LIMITED - ILFORD = LONDON 
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AINABLE FROM ALL THE ONSES 
Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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FOR ENDURING RESULTS 


USE 
Roger Anderson Femoral Head 


@ Maximum Restitution 

New Guide-Pin Technic 
® Vertical Co-axial Method 
® Most Economical to Use 
® Tailored to Patient 


Correctly engineered for support 
along the normal, vertical weight- 
bearing line by strong medial and 
lateral cortex—you may expect 


long and enduring results. 


Guide-pin technic is simple and 
practical. Placement of femoral 


head is accurately controlled. 


Choice in diameters of head, 
heights of neck sections, widths of 


internal collars, and full-length 


shafts allow for exact tailor fit 
at operating table. Unique design 
automatically compensates for Reger Andereen Mend, restitution 

bone absorption. of neck by use of neck section. 
Acetabuloplasty. Socket reaming by an entirely new principle. Shaft hole in femur, 
used as drill jig, assures perfectly fitting concentric socket. Articulation is accurately 


restored for normal hip movement. 


For long, enduring results use the Roger Anderson Femoral Head which, for the first 
time, correctly incorporates all the elements required for maximum restitution of even 


problem situations. 


Write for technics and prices on Roger Anderson Femoral Head. 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON GENEVA, ILLINOIS 
P.O. BOX 3181 (Near Chicago) 
lAnder 4780 Geneva 836 
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6 Gypsona bandages 
are needed for < 
this LEG CAST@ 


j 
GYPSONA IS RECOGNISED as the most economical plaster of 

Paris bandage on account of its exceptionally high plaster content. 

Moreover, every bandage is uniform and it is possible to determine 

beforehand how many are required for a particular cast. 

This leg cast was constructed with three 6” x 3 yds. and three 4” x 3 yds. 

Gypsona bandages. Two 6” bandages were made into a slab and laid 

down the back of the leg and 

under the sole. The cast was 

completed with the third 6’ Gypsona 

bandage encircling the top of the 


cast and the three 4” bandages PLASTER OF PARIS 
around the calf, ankle and foot. BANDAGES 


Made in England by T. J. SMITH &® NEPHEW, LIMITED, HULL 
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RADIOLUCENT 


10 SECONDS WETTING 
1O MINUTES SETTING 


PROV: PATENT NO. 20981/51 


FREE PROFESSIONAL SAMPLES ON REQUEST, WITH INSTRUCTIONS 


PORTLAND PLASTICS LIMITED, WEAR BAY ROAD, FOLKESTONE, KENT. PHONE FOLKESTONE 51741 
CABLES: **PORPLASTIC FOLKESTONE.” 
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Manufacturers of Bone Surgery Instruments for over 70 years 


Special forms 

to meet cases 

with lack of 
shaft 


NON-PLASTICISED, BOILABLE, ACRYLIC FEMORAL HEADS, 
WITH OR WITHOUT X-RAY INDICATORS 


DOWN BROS. and MAYER & PHELPS LTD. 


Surgical Instrument Makers 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1_ Te/.: HOP. 4141 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1_ Tel.: WEL. 3764 


and at 70 Grenville Street, TORONTO 
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LUSTERLITE BRAND 
ACRYLICS 


ACRYLIC PROSTHESES AND ANCILLARY INSTRUMENTS 


FEMORAL HEAD EXTENDED FEMORAL HEAD 


For your protection our 
Prostheses are engraved 
with the name 


LUSTERLITE 


PROMPT DELIVERY 


Precision made by a process designed to eliminate 
internal shrinkage 


Write for particulars of Acrylic Prostheses for other joints or give us the opportunity 
of helping you with ** special '’ cases 


Obtainable from the long-established Manufacturers 


LUSTERLITE PRODUCTS 


WILLOW TERRACE ROAD, FENTON STREET 
LEEDS 1, ENGLAND 


Also obtainable from our Agents in Great Britain, Northern Ireland, Eire, Norway, 
Israel, Australia, and New Zealand 


XXIV 


| | it) 


An immediate service 


in the supply 


of artificial limbs 


The light metal artificial limbs produced by V.E.S.S.A. are by no 
means new and untried as they incorporate all the unique design 
features, production methods and vast background experience 
which made the name of their originators world famous. Increased 
resources have now made it possible for V.E.S.S.A. limbs to be 
offered in the minimum possible time, taking into account, of course, 
the necessity for individual production; full facilities are available 
for prompt and efficient servicing and repair. Literature for display 
in the consulting room* will gladly be supplied on request. 


* Showing models designed for Above-knee, Below-knee, Through-hip, 
Syme’s operations and for growing children. 


LEFT: One of the many unique V.E.S.S.A 

features, the wheel controlled knee mechanism, 

which anil give many years of constant service 
Note the high-duty compound ball-bearing knee 
joint and the rubber return spring which is out 
action when sitting 


RIGHT inother feature the cushtom joint 
movable ankle combining both joint and spring 
cotton of the foot im one single unit. 


VOKES ERNST SCIENTIFIC SURGICAL APPLIANCES LTD. 


(A Subsidiary Company of Vokes Ltd.) 
Head Office: Henley Park, Guildford Tel.: Guildford 62861 
Factory: Alton, Hants 


Particulars of nearest fitting centre or 
agent will gladly be supplied on request. 
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A perfect Appliance for its purpose: 


SALTS’ SACKO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efficiency is accompanied with complete 
comfort. Rapidly restoring the normal relationship 
of the sacral and iliac bones, it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure 


Order forms available to medical people on request. 
Appomtments in London — 


1 STANLEY HOUSE 


SALT s SON ITD. 


3-6-7 CHERRY STREET, BIRMINGHAM, 2 


E. Hanger & Co. Lid. 


Specialists in 
the manufacture and fitting of 
Artificial Legs 
and Appliances for 
Congenital Deformities, etc. 


Contractors to the Ministry of Pensions for 
the supply of limbs to the War-disabled, and to 
civilians through the National Health Service. 
Branches at all Ministry of Pensions Limb 
Fitting Centres. 

Walking appliance for con- 


genital deformity, having 
shortening or deficiency of the 


Queen Mary's (Roehampton) Hospital, Roehampton, $.W.15 tibia and fibula, and with 
Tele 5 PUTney 4422 (5 lines) the foot in position of equinus. 


HANGER & CO. LTD. ARTIFICIAL LIMB MAKERS 
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103 Marylebone High St.. London. W 

WELBECK 3034 
— 


INTRAMEDULLARY NAILS 
and INSTRUMENTS by 
Limmerv 


CLOVERLEAF PIN NO. 404 


EXTRACTOR NO. 409 


DRIVER NO. 407 
CLOVERLEAF TYPE PINS 


AND ZIMMER INSTRUMENTS 


REAMER NO. 406 


REAMER NO. 401 


COUNTERBORE 


EXTRACTOR PLIERS NO. 411 


INTRAMEDULLARY 
PINS & INSTRUMENTS 


DRIVER NO. 606 


; 
Pa 
DRIVER-EXTRACTOR NO. 605 
or PI — 
END 
prin NO. 
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AN ATLAS OF 
GENERAL AFFECTIONS 
OF THE SKELETON 


By 


Sir THOMAS FAIRBANK 
D.S.0., 0.B.E., Hon.M.Ch.Orth., F.R.C.S. 


428 pages. 510 illustrations. 
55s. 


**Sir Thomas Fairbank has contributed a 
lasting monument to British surgery in 
the shape of this important monograph. 
It will long remain the reference volume 
on diseases of the skeleton both at home 


= New Edition ——= 


ARCHITECTURAL PRINCIPLES 
IN ARTHRODESIS 


By 
H. A. BRITTAIN 
O.B.E., M.A., M.Ch., F.R.C.S. 


Second Edition. 220 pages. 257 illustrations. 
42s. 


The success of Mr Brittain’s ischiofemoral 
arthrodesis is well known in the ortho- 
paedic world. The second edition contains 
a more detailed way of performing the 
operation with an attempt to eliminate 
all risks. This new edition is thoroughly 
enlarged with numerous illustrations. 


and abroad.’’—British journal of Surgery. —Publisher’s Note. 


E. & S. LIVINGSTONE LTD., EDINBURGH and LONDON 


OXFORD MEDICAL PUBLICATIONS 


To be published immediately 
A NEW (SECOND) EDITION OF 
TUBERCULOSIS OF BONE AND JOINT 


by 
the late G. R. GIRDLESTONE 


sometime Nuffield Professor of Orthopaedic Surgery 
in the Umversity of Oxford 
and 
E. W. SOMERVILLE, M.B., F.R.C.S. (Ed.) 


Orthopaedic Surgeon to the Wing field-Morris 
Orthopaedic Hospital, Oxford 


Contents include: General Considerations; Diagnosis; General Treatment of 
the Disease; The Local Treatment of the Disease; Operative Treatment ; 
The Hip; The Spine (Pott’s Disease) ; Pott’s Paraplegia; The Knee; Sacro-iliac 
Joint; Ankle; Tarsus ; Metatarsus and Phalanges ; Shoulder; Elbow; The Wrist; 
The Hand; Tuberculosis of Skeleton and Lung Combined; Appendix; Index. 


260 illustrations. 45S. net. 


OXFORD UNIVERSITY PRESS 


22 pages. 
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The Assurance of 


CAZARP Support 


Camp research assures correct therapeutic design. 


Camp textile knowledge assures anatomical supports 
of finest quality, 


Camp educational department assures regular training 


of qualified fitters. 
Camp policy assures ethical dispensing. 
For your Library--The Camp Reference Book of basic designs available free an request. 


_ CAMP ANATOMICAL SUPPORTS 


Ss. H. CAMP & COMPANY LTD. 19 HANOVER SQUARE, LONDON, W.1 
Mayfair 8575 (4 lines) FWwSs 60° 


“AN 
2 


‘Su rgical DE T LoL For pre-operative 


skin disinfection. Combines all the attributes of a good skin disinfecting agent 


RAPIDITY OF ACTION COMPATIBILITY 

Skin disinfection tests with Staph. Surgical Dettol is based on para-chlor- 
albus and Ps. pyocyanea demonstrate meta-xylenol and is not incompatible 
that virtual disinfection is obtained with soap. 


within one minute. 
Available in 4-0z., 20-0z., and 80-0z., 


bottles, and also in t-gallon and 
5-gallon tins. 
(Orange, blue and colourless). 


QUICK DRYING 

Surgical Dettol dries quickly and leaves 

the skin in a non-slippery condition. 
Clinical samples and literature on 

REMOVAL OF COLOUR request to :— 

The colour, blue or orange, may be Reckitt & Colman Limited, 

removed afterwards by soap and water. Pharmaceutical Department, Hull. 
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J. & A. CHURCHILL L1p. « 


ESSENTIALS OF ORTHOPAEDICS 


By PHILIP WILES. MS. FRCS FACS. Coloured Plates and 
365 Text-figures 


THE RADIOLOGY OF BONES AND JOINTS 


By JAMES F. BRAILSFORD, MD... Ph.D. FRCP. FICS. Fourth 
Edition. 615 Wiustrations 63s. 


RECENT ADVANCES IN PHYSICAL 
MEDICINE 
Edited by FRANCIS |. 93 


trons 27s. 6d 


THE SCIENCE AND ART OF JOINT 
MANIPULATION 


By JAMES MENNELL. MA. B.Ch 
Vol. THE EXTREMITIES. Second Edition. 299 Iliustrations. 24s. 
Voi. THE SPINAL COLUMN. 148 Illustrations About 36s. 


BONE MARROW BIOPSY 
Haematology in the Light of Sternal Puncture 


By LEITNER. M.D. English edition translated and revised by 
C. BRITTON, M_D., O.P_H., and E. NEUMARK, M.D.,M.R.C.S 
7 Plates (6 in colour) and 194 Text-figures. 42s. 


DIBLE AND DAVIE’'S PATHOLOGY 
An Introduction to Medicine and Surgery 
By |. HENRY DIBLE, M.B., F.R.C.P. Third Edition, 409 


104 CLOUCESTER PLACE, LONDON, W.1 


ORTHOPADIC 
APPLIANCES 


Makers to the 


LONDON HOSPITAL 
since 1860 


EXPERIENCED FITTERS ARE 
AVAILABLE IN MANY 
COUNTIES 


ALFRED COX <surcica 


Incorporating 


KROHNE & SESEMANN 


108 WHITECHAPEL ROAD 
LONDON, E.1 
Telephone: BISHOPSGATE 3804 


WESTMINSTER 


It depends what you 


mean by ‘Banking’ 


OF COURSE we safeguard money and cash 


cheques. But we go further. We main- 
tain specialist departments whose 
_ functions, although not ‘banking’ 
in the usual sense, can neverthe- 
less be used to very good purpose. 
These departments will, for ex- 
ample, act as an Executor, help 
with a customer’s Income Tax 
problems, obtain currency for 


e ~ foreign travel. They will do many more things 
besides. But the moral of this multiplicity of 
functions is simply this: if you have any problem of 
finance or business, the chances are that we can help you 

deal with it. And that is what we mean by ‘banking’. 


BANK LIMITED 
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Colonna’s REGIONAL ORTHOPEDIC SURGERY 


A Highly Practical New Book that describes the diagnosis and treatment of 
diseases and congenital anomalies of the bones and joints, and the handling of 
problems of acute trauma. It is an excellent working guide for orthopedic 
surgeons and an unusually understandable reference book for general practitioners. 


By PAUL C. COLONNA, M.D., Professor of Orthopedic Surgery, University of Pennsylvania 
Medical School. 
706 pages, with 474 illustrations. 57s. 6d. 


Howorth’s TEXT-BOOK OF ORTHOPEDICS 


with a Section on Neurology in Orthopedics 


A comprehensive new orthopedics book that is ideally suited to the needs of the 
general practitioner and medical student. Every aspect of the subject is covered— 
from basic anatomy and physiology to specific details of diagnosis and treatment. 


By M. BECKETT HOWORTH, M.D., Clinical Professor of Orthopedic Surgery, New York 


University Postgraduate Medical School. 
1,110 pages, with 463 figures. 


W.B.SAU NDERS COMPANY LTD., 7 Grape Street, London, W.C.2 


E specialise in “LOST WAX 
PROCESS ” CASTING of internal 
bone appliances from *Svedion.” 


We are makers of metal Femoral Heads 
for hip arthroplasty, light and strong 
(they are not subject to wear, neither 
do they break). 


Smith-Petersen and Watson-Jones 
nails, ete. 


Internal bone appliances also from 
F.M.B. stainless steel, machined out 
from solid. 


Our engineering facilities are open to 
the Medical Profession for the develop- 
ment of their new ideas. 


Please ask for further particulars 


BALDONT LIMITED 


Svedion Central Laboratories 


13 New Quebec Street, London, W.1 
Telephone: PADdington 8444/5 


*K iT 1S NOT SAFE TO BUY SHOES 
FOR CHILOREN UNLESS THEY ARE 
CORRECTLY FITTED 


Clarks special Footgauge meas- 
ures for length, breadth and 
girth, indicating the exact 
length (with extra room at 

the toe)—and width of shoe 

needed. Clarks Shoes 

are made in various width 

to every size to ensure perfect fit. 


CHILDREN’S 


SHOES 
give a promise 
of healthy feet 
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) Let LLOYDS BANK look after your interests 


Every monetary problem that 
arises when you are arranging to 
go abroad be dealt with 
promptly through any branch of 
Lloyds Bank 

The Bank 


much money 


can 


will tell you how 


can be taken, issue 


much money 
can I take 
with me? 


Travellers’ Cheques or Letters of 
Credit and permitted amounts of 
foreign currency, and undertake any 
other monetary arrangements that 
may be necessary for any journey 
on business or pleasure, across the 
Channel or across the world. 


“ The most important book on the subject in the English language ”’ 
BRITISH JOURNAL OF SURGERY 


FRACTURES AND JOINT INJURIES 
by 


SIR REGINALD WATSON-JONES 
B.Sc., M.Ch.Orth., F.R.C.S., F.R.A.C.S. (Hon.), F.A.C.S. (Hon.) 


Fourth Edition. In two volumes (not sold separately). £6 net per set. 
Volume | now ready. 470 pages. 709 illustrations (many in colour). 
Volume II (in preparation) will extend to approximately 700 pages, lavishly illustrated. 


E. & S. LIVINGSTONE LIMITED 


Edinburgh and London 


Austenal Laboratornes In 
Baldont Limited 

S. H. Camp & Company Lt 
& A. Churchill Ltd 

C. & J. Clark Ltd 

Alfred 
Desoutter Bros. Ltd 

Down Bros. and Maver & Phelps 


ox (Surgical) Ltd 


Ethicon Suture Laboratories Limited xxxiii, xxxiv 


J]. E. Hanger & Co. Ltd 
Ilford Limited 

& Ss. Livingstone Ltd. 
Llovds Bank Ltd 


London Splint Company Limited 


Lusterlite Products . 


PRINTED 


IN GREAT 
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W. B. Saunders Company Ltd.. 
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Spencer (Banbury) Ltd 
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